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TABLE F-1 
JE MODEL INPUTS 
AK STEEL FORMER ARMCG HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

Panmetaf 
1 MWP1S 1 MW-8S 1 MVV-8M 1 MW-9S 1 MWF20S 1 

Panmetaf ! AdiuiiMKn' LAtijiMibidiniii 
Depth to Groundwater (cm) .(m) 83S.93 l.-.' .. jj 718.36 788.25 744.85 II-'- . • • 877.54 
Stratum A Type Fill Fill FIN 

Fill (Sllty 
Clay Loam) 

!i • • • < FIN Stratum A Type 
(SlltyClay 

Loam) 
.''j (SlltyClay 

Loam) 
• 4 • . 1 (SlltyClay 

Loam) 1 . , J Fill (Sllty 
Clay Loam) 

5, 

> " • . 1 
(SlltyClay 

Loam) 
Stratum A Thickness (cm) 36S.78 F'. . .. .: 487.88 B14.4 W:Ii»£SOI 914.4 i 744.85 (a) 304.8 

Stratum B Type SlltyClay • . i Loamy Sand SlltyClay NA(bli .• SlltyClay NA(b) Loamy Sand 
Stratum B Thickness (cm) 335.28 243.84 230!»7i(a) ^ 014.4 NA,(b) ; 121.92 NA(b) 398.24 
Stratum C Type SlltyClay NA(b) i Sllty Clay NA(b). 
Stratum C Thickness (cm) 304.8 ! (I34i88;(a). i 182.88 : .NAYWi. ! • . • ' 1 30.48 NA-(b) 
Stratum D Type 1 1 ; ;i ; 

Stratum D Thickness (cm) ! • ' '' — • ^ 1.; 

See notes at end of table. 





TABLE F-1 
JE MODEL INPUTS 
AK STEEL FORMER ARMCO HAM! 
NEW MIAMI, BUTLER COUNTY. Ol-
BASELINE HUMAN HEALTH RISK/ 

Parameter 
1 IIIIVV-21S 1 1 MW-27M 1 MW-27S 1 Ilinv-2S3 1 1 MW-29S 1 

Parameter "'AdJiidtofljn! .AiUuetea,(n AfUuetedtni 
Deotli to Groundwater (cm) (m) 6S8.B6 773.18 407.73 602.5 i. . . 545.5 
Stratum A Type Fill FILL . • Stratum A Type 

(SlltyClay 
Loam) 

•i •'' ' 
SlltyCUY 

• V - •' y SlltyClay 
Loam CLAY SILT : Sehdild) 

Stratum A Thickness (cm) 670.56 731.52 60.86 ,200(C) 45.72 2001(c): 121.92 

Stratum B Type SlltyClay NA(b • 
SAND& 
GRAVEL ' ' I SlltyClay SILT SAND&Grawel NA(d) : 

Stratum B Thickness (cm) 60.96 NA(b 215.36 518.16 NA(d) 
Stratum C Type • ' GRAVEL 
Stratum C Thickness (cm) ... - 1 - 182.88 :236;7».(«; 
Stratum D Type ••• r- 1 

'• . 
Stratum D Thickness (cm) 

See notes at end of table. 





TABLE F-1 
JE MODEL INPUTS 
AK STEEL FORMER ARMCO HAM! 
NEW MIAMI, BUTLER COUNTY. Oh 
BASELINE HUMAN HEALTH RISK ^ 

Panmetar 
1 MW41S 1 MW-26S MW-. 108 1 

Panmetar : AdliwlaiKn ^ Slte^peclfc SMe-Speclfc 
Deptli to Groundwater (cm) (ni) 507.01 514.71 •• . J 535.44 
Stratum A Type Fill !. ' 1 Stratum A Type 

CLAY SahdllfMh):..! Sand & Gravel Send SlltyCLAY 
Stratum A Thickness (cm) 30.48 200(c) 91.44 614.71 :(0 60.96 liMSIOl 

Stratum B Type GRAVEL ;iioemy sand (lii)j SANDw/Gravel : NAd). ^ Sandy SILT NAd) : 
Stratum B,Thickness (cm) 54.86 :3B7i01(alh i 579.12 NA d): ; 121.92 NA(D i 
Stratum C Type SlltySAND NA SlltyCLAY NA(b) CLAY 
Sttatum C Thickness (cm) 487.68 91.44 NA(b) 1 304.8 
Stratum D Type • . "1 Sand & Gravel Sand :i 
Stratum D Thickness (cm) 182.88 47;T6.<a) 1 

See notes at end of table. 



TABLE F-1 
JE MODEL INPLTTS 
AK STCEL FORMER ARMCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

Notes: 
JE - Johnson and Ettlnger. 
NA - Not applicable. 
(a) Soil strata extends through water table. Input changed to distance to top of water table, as recommended by model. 
(b) Input Is not necessary, soil strata |s below the water table. 
(c) Adjusted to meet the JE model requirement of the top soil layer (stratum A) extending to the the bottom of the basement (i.e., minimum of 200 cm). 
(d) Thickness of soil layer adjusted based on extension of stratum A to minimum required thickness of 200 cm. 
(e) Input was changed to assume the^soll stratum extends to the top of the water table. 
(f) The J&E model requires that the top soii layer (stratum A) extend to the the bottom of the basement (i.e., minimum of 200 cm). SHe-specitic information didn't meet these 

conditions so the modeling scenario was adjusted. 
(g) The top soil layer, silt, is not as pemieabie as the next layer, sand, therefore, extending the top layer may not be appropriately consenrative. Therefore, a very conservatie 

assumption was made by assuming a sandy soil type throughout the whole soil column. 
(h) Extending the top soil layer of day would not be appropriately conservative, therefore, it was consen/ativeiy assumed that the second soil layer (i.e., stratum B), sand, 

extended from the ground surtece to 200 cm. The second soil layer was assumed to be loamy sand, the more permeable (l.e., conservative) of the model input options for 
silty sand (the other option is sandy loam). 

(I) Stratum A and B are both sand and gravel. Therefore, only one soil stratum of sand was assumed down to the water table. 
(!) The JE model allows for only 3 soil strata to be modeled. Therefore, the top 2 soil strata (Strata A and B) were combined into one stratum. The estimated Indoor air 

concentration is the same whether using a soii type of silty day, silt loam or loam, (the latter two recommended in the JE User's Guide Table 11 for inputs for a sandy silt 
soil type). 

(k) This Is a conservative assumption because it assumes the day layer (the less permeable soil type) Is thinner than site-specific conditions show). 
(i) Inputs in this column were adjusted from site-specltic conditions as noted to meet model restrictions. 
(m) Average of depth to groundwater measurements coileded between December 2005 and July 2008. 
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AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

6WA0V 
Mmien 

JADV 1 
».i: O2/O4 

Dateuta 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in -YES" box) 

YES I I 

ENTER 

Chemical 
CAS No. 

(numbers only, 
^jodashes^ 

91576 

YES 

ENTER 
Initial 

groundwater 
conc., 

Cw 

OR 
MAC 

TT 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter DC In -YES" box and initial groundwater oonc. below) 

c 1 

Chemical 

7.50E+02 2'Methvlnaphthalene J (Surrogate for 1-Methylnaphthalene) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (cell G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C. stratum SCS soil type soil vapor 
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability, 

T. Lf LWT h* h, he water table. directly above soil vapor ky 

rc) {Enter A. B.orC) water table permeability) (cm') 

1 111 I 200 I 718.35 487.68 1 230.67 I 0 B 1 LS SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled 
soil type bulk density. porosity, porosity. soil type bulk density. porosity, porosity. soil type bulk density. porosity. porosity. 

l^ele^Sel p/ n* Looi(ue8«< P* n» e.* Lookup Se« Pk® n*^ 
(gfcm') (unities) (cm'/cm') PeranwtM$ (g/cm') (unitless) (cm'/cm®) Peranwton (g/cm') (unitless) (cm'/cm®) 

1 SICL 1 1.37 1 0.482 1 0.198 1 LS I 1.62 1 0.39 1 0.076 1 1 1 I 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Endosed Endosed Average vapor 

space Soii-bidg. space space Endosed Floor-wali Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. differential. length, width. height. width. rate. Leave blank to calculate 
AP La We H, w ER cu 

(cm) (g/cm-s^) (cm) (cm) (cm) (cm) (1/h) (Urn) 

1 10 1 40 1 1000 1 1000 1 366 1 0.1 I 0.25 3 Z 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens. noncardnogens, duration. frequency. carcinogens. noncardnogens. 
ATc ATMC ED EF TR THQ 

\£Sl (unitless) (unitless) 

Model used to calculate air concentration • exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

II (tM POOJtHMniiM. OhioU*fVKXJEMW3#oun*iieMoubwnPweel AOC 13U*M-a8M-MMhye)aeMMwM.oMA.FtMMJ* 



AK 81SL FORMS) ARCO HAMILTON FtANT 
NEWMIAMIi BUTLER COUNTY. OHS 
BASELME HUMAN HEALTH RISK ASSESSMENT 

MTSiMEOIATE CALCULATKINS SHEET 

SkNymA SiraluiiiB StatemC StnlumA SbakmA GtiteumA TolN Aii4M water Med Roor-
Sourer Ml •CO Mfl dfacOra Kl Wd ad TMcknara^ef pamakyte 

eapBaty 
porodyjin patedyki 

capOaiy 
nal 

EXPOMM buitibig alHM aii4iM akvOOad teteiaiid kttkiNc rateOMak ( deeOwwpa caplitan/ 
pamakyte 
eapBaty capRary 

patedyki 
capOaiy aaam 

dMHon. Mpanttoa, ponMOy. poraaOy. poRMty. •Nufaltew, pcnimtaily. parawaMBy, pannaaUily, zona, aana, aana, aana, paranater, 
T LT e* e." e.' s. ki k. U. •LI 

<*C> (caO (dn'/tm*) (cmW) (cm'/cm') (onW) (cm") (cm') (cm') (cm) (cm'/dn') (cm'/cm') (cm'/cm*) (end 

0O84 1 0;314 1 BIROR X 0J78 1 1.71&09 1 0:838 1 143&09 1 18.78 1 0:38 1 0.087 1 0i303 1 4.000 

Aneef Stratum Stratum Stratum CapBary TatN 
oodoMd Ciacfc- Crack EnlliNpyol tteraylskra HaniYctan vapor A B C owed 

BMP. WftOB to«ilii dapOi contUtim ocMterilal vlaooNlyal attoctiw aOaetiw attecOw OSBIBINO eOedw DMuaion 

nlii 
bttam 
onds ISllQi 

bekw ' 1 •w. (pnunNnte 
tamMi^ura. 

r aw. Ml dlkdcn dWnion dHtwcn 
miinii IMII. 

(IteMkin 
cortBoort, 

pdi 
LMM.il lOiWi 

A. n z™. AH,,Ti Hi. H™ MTS O-A D-, D-c 
wcpii, 

L. 
(eni'/N tcm») (unlOBwl (end (caMneO (tenHn?/maO (untitoM) (ataiva) ' (cm'/a) (cm'/a) (cm'/a) (cm'/a) (cm?/a) (cm) 

1 200 1 1ft227 X 1;36&04 1 6.80&03 2.82E4I3 1 518.36 

Expcnenlar bMte 

CcRMCtton SmmM 
AwrapB Crack aouree tntUte 

pUb 
OUHIUV 

wpw Crack flow rate dMMen Aran of Prntel UdB. itak Rataianca 
tongOi. oonc., radha. bdoUOg.. ooflflkidnli crack. numbar, ooaUanl, oonCti tador, oonc., 

W laml. Ao... aiip(Prf> a Cuwa URF RIC 
(end (MO*"') Cera) (cm'te) (cm'/B) (cm') (laditoM) funMew) (Mtei') (uahnY (moftii') 

1 200 1 4;3SE*03 1 0.10 3.42&03 X 4.0aE«O2 1 1.07E«264 1 ».4¥t04 1 1:60E*0p 1 NA 1 7.0E4B ] 

-fiEL 

FlaiUKSIadXM* RamEngPOOIIHmiaon. OMolHHRAVIEMVQiai MAOC 1S\HVV4SV14Mliyln«MhNaiMLaWA0V-Fali04jdi 1001/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

•MM 
OW-AOV 

Otfiuils 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter "X" In "YES" box) 

YES I I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and initial groundwater conc. below) 

I X I YES 1 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. conc.. 

(numbers only. Cw 
no dashes) (lifl/L) 

1 91576 1 7.80E+02 1 2-Methytnaphthalene 

ENTER ENTER ENTER " ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (cell G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soli/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C. stratum SCS soil type soil vapor 
temperature. space floor, to water table. stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability. 

T. Lf Lwr hA bi he water table. directiy above soil vapor kv 

CO (cm) (cm) (cm) (cm) (Enter A, B, orC) water table permeability) 

1 "1 1 200 1 718.35 487.68 I 230.67 I 0 B 1 LS SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Sb^atum A Sfratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled 
soil type 

LMiMasa 

bulk density, porosity. porosity. soil type bulk density. porosity. porosity. soil type bulk density, porosity. porosity. soil type 

LMiMasa Pfc* n* Loota^Soi p/ n» LookHpS«i 

(g/cm') funttless) (cm'/cm*) (g/cm') (unitless) (cm®/cm') PwwiwtMS 
(g/cm'j (unHless) (cm'/cm'j 

1 SICL 1 1.37 1 0.482 1 0.198 1 LS 1 1.62 1 0.39 I 0.076 1 1 1 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space SoiHUdg. space space Endosed Floor-wall Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. differential. length, width. height. width. rate. Leave blank to calculate 
AP L. w. H, w ER cu 

(1/h) (L/m) 

1 10 1 40 1 1000 1 1000 1 366 1 0.1 1 0.25 3 C 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncardnogens. duration, frequency, carcinogens, noncardnogens. 

ATc ATHC ED EF TR THQ 

Jyre) (yrs) (yrs) —iombel— (unitless) (unitless) 

MOMI 
_4_ 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

Rwi»«iif POOj^HwnAon. OhBV*WAUEIieQroundwalw\8outhMn Pare*l AOC 10/21/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

INTERMEDIATE CALCUUTIONS SHEET 

t 

jiSSL 

huiMing 
Hpwalien, 

L, 

iSSi 

SimumA StakimB 
sei laH 

air4M MMM 
penMHy. pofCMify. 

e/ 0.° 

(cm^/cm^) (cm'/em') 

SIralumC 
nil 

Nr-flM 
pororty, 

a C 

cm Vcm^) 

SIralum A Slnlum A Stratum A StialumA 
aHecHve nl soil soil 
total luid intrinsic relalive air sMaclivs vapar 

saturation. psrmoability. parmaabilily. parmoaMily, 
S,. K k,, k. 

(cm'/cm^) (cm') 

Total 
Thickness oi porosity in 

capilaty eapiary 
zona, 

h« 
(cm^/cm^) 

Uz 

JcmL 

Air-Mad Walar-Mad Fleei^ 
porosky in porosity in wal 
capttefy c&piltofy 

zon«. zoim, 
0»« 6,« 

jsii. 

1 B.OOEHXI 1 S1I.3S 1 (I.3M 1 0.314 1 ERROR 1 0.276 1 1 1,71E-0g 1 1 0.638 1 1.43E-0g 1 18.75 1 0.39 1 0.087 1 0.303 1 4.000 1 

Afoaol stratum Stratum Stratum CapMary Total 
andoaad Crack- Crack Enthalpy of Henry's law Henry's law Vapor A a C zona overal 

BUg. spaca to-tdal depth vaporization at constant at constant at visco^at effective effective affective effective affective Diffusion 
vaiMalion below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion dkfusion diffuaion diffusion path 

rata, grade. ratio. grade. temperature. temperature. temperature. temperature. COSffiCtMll, coefficient. coeffidant. coefficient. cofllRcMnt, length. 
(W, As <t AH.,TS HIS WTS Mrs D-B D"c D'"„ D-T Lv 
(cm'/s) (am') (uaMasa) (cm) (eakmel) (atm-m'/mot) (unitless) (gicm-s) (cm'/s) (cm'/s) (cm'/s) (cm'/s) (em'/s) (em) 

300 1 I 16,227 1 1 1.3SE-04 1 1 S.80E-03 1 1 1.76E-04 1 3.42E-03 I 7.2Se-03 1 O.OOEsOO 1 2.66E4M 1 Z82E-03 1 S18.3S 1 

Exponent of InlHiite 
Average Crack eguivatent source Irdinite 

Cenwadion Source vapor adacliva foundation irvloor source Unk 
path vapor Crack •owrate ddhision Area of Pedel attenuation Mdg. risk Reference 

langlli. conc., radius. Mobtdg., coeflicaent. crack. number. coeliicient. conc.. factor. conc.. 

U Vcnck Qu» D"" A.™* axp(Prf) a URF RfC 
(ens) (u^m'l (cm) (cmVs) (cm'/s) (cm') (unitless) (unktess) (^jAn') (figAn')-' (mc|/m') 

1 300 1 4.41EH)3 1 0.10 1 8.33E'H>1 1 3.42E-03 1 4.00E+02 1 1.g7E>264 1 3.45E-04 1 1.52E+00 1 1 MA 1 7.0E.02 1 

J:tadLSar«icatf>rciacl FilaaNAKSIaal (sea RanhEng POO)\Hainllon, OhiotHHRAVJEMUSrounckiinlertSoulharifnMal AOC 13\MW4S\2-Malhyln^it a.OW-AOV-FabMjds \OaV200t 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

mii4i 
OW^DV tADV 

3.1:02/04 
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter "X" in "YES" box) 

YES I I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and Initial groundwater conc. below) 

Chemical 

YES 1 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. conc.. 

(numbers only, Cw 
no dashes) (pg/L) 

1 71432 1 2.80E+03 1 Benzene 

s 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of cell G28) Soil 

Average below grade Thickness 'hickness stratum A User-defined 
soil/ to bottom Deptti Thickness of soli of soil Soil SCS stratum A 

groundwater of enclosed t>elow grade of soli stratum 8, stratum C, stratum SCS soil type soil vapor 
temperature, space floor. to water table. stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability, 

T. LF Lwr hx h. he water table, directly above soil vapor K 
(•C) (cm) (cm) (cm) (cm) (cm) (Enter A. B, orC) water table permeability) 

i 11.1 i 200 1 718.35 487.68 1 230.67 1 0 B 1 LS SICL 1 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Sbatum B Stratum 8 Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soli water-filled SCS soil dry soil total soil waterdilled 
soil type bulk density, porosity. porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, 

p/ n* 6/ Lookt^Sei Pfc Looku,! So, P»® n' 
PararaHn ) (g/cm*) (unltiess) (cm®/cm') (g/cm') (unltiess) (an'/cm') Pwwmton (g/cm") (uniSess) (cm'/cm') 

[ SICL 1 1.37 I 0.482 1 1 0.198 1 LS 1 1.62 1 i 0.39 1 0.076 1 1 1 1 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Ertclosed Average vapor 

space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate Into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. differential, length, width. height. width. rate. Leave blank to calculate 
LM AP L. W, H. w ER cu 
(cm) (g/cm-s^) (1/h) (Um) 

I 10 1 40 I 1000 1 1 1000 1 366 1 0.1 1 1 0.25 ] 1 1 6 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens. noncardnogens, duration, frequency. carcinogens, noncardnogens. 
ATc AT«: ED EF TR THQ 

(unltiess) (unltiess) 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

J:WMILS« Ml Fa*sMK8lttl (AM ROT>«f« P00y»1wnlb»n. Ohto^HHRAVCMSOrouneinlwNSouetwn Pared AOC 13\MW«SM I OWAOV-faM}4afi2 10/21/2008 



AK 81EEL KJRMER ARCO HMMLTON PLANT 
NEWIUAMI. BUTLB* COtiNiy, OHIO 
BASELINE HUMAN HEALTH RIW ASSESSMENT 

MTERMEDIATE CALCULATIONS SHEET 

StMumA SMimB SMimC SbMumA SMumA SbMiniA SliaiumA ToM AlrM Floor-

Expotm MBSM 
•(* aoi 

WMifliiM 
•oi 

inbhwic 
Ml 

raMlvaalr i 
aol 

•BodivaMipo 
TUeknoaa of poraaHyln 

capBan/ 
pemillyin 
capBary 

poraallyiln 
capflary 

MB 

diMtai, 
1 

Mptratton, 
LT 

ponMlly. 
e.* 

iwwiiif. 
e.' 

pORMitir. 
0.® s. ki 

pwimsbtty. pormaaUily. 
k. 

am, 

Ui 

ama. anno, 
e» ®»A« 

pnilmnlnr. 

Xa.« 
(MCl (cnO <an*/an*) (cm'/bn^ (cm'/Gm') Icm'tca?) (an?) (can') (cm') (cm) (an?/cm?) (an'/on*) (em'/cm*) (on) 

0J84 I 0;214 1 ERROR 1 0J7B 1 1.71E4)9 1 0.838 1 1A3E49 1 18.75 1 0.36 1 0.087 1 .0.303 1 4i0d0 1 

AMnaf J Strahim Strahan Strahan CopBaiy 
zona 

TiilM 
widotsd Cnck- C«k Enliialpyar HMHy^hw Ham/niMf Vapor A 8 C 

CopBaiy 
zona iivBiafl 

BMg. ipaoB ttHMM daiMi wpcilzalianal omNanlM omNartM viMoHiyat oSadiwo oSocUve oBncOve aOadiwa -•-.III,— OllhMion 
vanllaiion bMM HM bdow avo. groundwatn r M.Mi dUiMion (HWon (fRuPon dOuiloii dtholan path 

rala. gmda. rallo, gndn. lannpantun, Iwiipeiotuw. coaWdenl. oooHScionL coalSdani, mflritnl. oooHiclant. Mnolh. 
A. n Za-» AK.1B Hra KT. tin D-A D-. P-C D-» D-, Iv 

(eni?/k) (on^) lunHawl (on) /oi/kMA (otaHn'/mol) (imooM) <afenv«k (an'/a) (em'/a) (cm'/a) (M'/M (on'/h) (cm) 

1 2J4E404 1 1 1.eaE«08 1 X22E4M 1 200 1 a.i:i.i 1 2.i3E4» 1 i;22eoi 1 1.76&04 1 8.73Em3 1 1.22Em2 1ME44 1 3.05E«3 1 818.38 1 

Eiqnnentar bdMIs 
Awaiaon Giack oiiuMont nureo WMo 

Gpnwcllon Somo vapor SSMUM taindMtan Moor imaoo una 
iM OMh wpw Ciadi •awiMo dtnata AM of PndBi ^temntton khb. 
una 
iM Rotoranco 

iMOlh. OMe., ndha. UobklB-. ooflflUflnlf cacfc, nunto. ooeffidani cone., iaekir, conc., 
i. fdid D--* A». axpffW) a Ckoov URF RIC 

(an) (on) (an'/8) (cm>/N <an') (UNOM) iisSssl w^r (mohn') 

r~^ •-g:' _ato_ 5;73E-03 I A-OOEHa I B<6E»157 I S.e9E^>4 F 1.2BEHft I 7.eE« I 3.0E<2 

JAMJBa Ml(M ii«iaPOO)\HMiaan. OMblHHRAUEMUiDinctaMaASaulhMiflUM AOC n\MW«S\8(HaaMLGMIA0V-FaMMjdi 10/21/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In "YES" box) 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below) 

X 1 
ENTER 

Chemical 
CAS No. 

(numbers only, 
^j^ashes^^ 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 

—Inaii— Chemical 

98828 2.20E+01 Cumene ](lsopropylbenzene) 

MOM 
• 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr cell 028) Soil 

Average below grade Thickness hickness stratum A User^leflned 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of endosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor 
temperature, space floor. to water table. stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability. 

Tg U Lwr h* h. he water table, directly above soil vapor k. 
rc) (cm) (cm) (cm) (cm) (Enter A. B.orC) water table permeability) (cm^) 

[ 11.1 r 200 1 718.35 487.68 I 230.67 1 0 B 1 LS SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Sb'atum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B SUatum B Stratum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-Ailed SCS soil dry soil total soil water-filled SCS soil dry soil tout soil waterdrned 
soil type 

t-aokuaM 1 

bulk density. porosity, porosity. soil type bulk density. porosity. porosity, soil t^ bulk density, porosity, porosity, soil type 
t-aokuaM 1 p/ n* Lo«kie>8«a n« »,• Li>.ko«Soa "1 P ® n' K" 
PamiwHK j (g/cm®) (unitiess) (cm'/cm*) P*ram»t»r» Mem') (unitiess) (cm'/cm') (aim') (unitiess) (an'laa') 

SICL 1 1.37 1 0.482 1 1 0.198 1 LS 1 1.62 1 1 0.39 1 0.076 1 1 I 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Endosed Enclosed Average vapor 

space Soil-bldg. space space Endosed Floornwall Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness, differential. length, width. height. width. rate. Leave blank to calculate 
AP L. W, H, w ER cu 

(g/cm-s^) (1/h) (Um) 

1 10 1 40 1 1000 1 1 1000 1 366 1 0.1 1 1 0.25 ] 1 1 5 1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncardnogens. duration, frequency. carcinogens, noncardnogens. 
ATc ATHC ED EF TR THQ 

^ ^ Insl (unitiess) (unitiess) 

Model used to calculate air concentration • exposure data not used. 

Used to calculate risk-Oased 
aroundwalerccncentrallcn. 

FIM\ PWfHarnmon. OWpWHRAUEtAQfounawitwNqoulhtw ParMi AOC ISMliMM 10/21/2008 



AK atEEL FORMER ARCO HMMU.TON PLANT 
ICWHWML BUaER OOtMTY, OHK) 
BA8EUNE HUMAN HEAtTMiRISK ASSESSMB^ 

MTERMBHATE CALCULATIONS SHEET 

SinluaiA SMianB SMtumC SMumA SaabanA SMumA SMumA TaW AIMBad FIOOF-
SOtBC»' aa> ad aaS' aBadlva aoi ad ad tliicfcnaaaar pomaayfei poioallyiih ad 

Enpewm buBiina aa^Dail Blr.Wad air,(Bad Mai AM jnUCalc liMimair aSacllmmpar capBary eapBanr "olpaBry^ capOonr aoam 
dunttan. aaRitMlan, ponMlir. poroNiy. panMlly, sdMratton, pumnrtlilii, pMnBaMMy. pamuiaWBy, lena. ana. aono. Bxm, 1 iMmalar, 

1 LT •/ e.' 6.= Sa ki k. Ld Oci ®w ®*a Km* 
(tad (cm) (cm*/em*) (em'/em') (cm'/cm*) (cm'/cm*) (cm') (em») (em') (em) (cm'/cm*) (cm'/em') (cm'/cm') tan) 

1 0ME«00 1 SIftSS 1 (L284 1 0;314 1 ERROR 1 0J76 1 1.71&0B 1 asas 1 1A3E-00 1 18.75 1 0.38 1 a087 1 0.303 1 4,000 1 

Amal SMum Stratum Sk^ CapBaiy Total 
endoaed CcaGk- Ciacfc EiimNpiraf Hanr/aMv )Ma/aiaw vapor A B . omid 

BMB- apaea ttMaW <ia|4b vaporiollaaal cooBlaalal oanataMial viacadyal aSaciim aaaciim aOadivo coaclim oaacUm OMaakm 

amtfaa. 
balow 1 am. orawdMtar am. gcaraalaiMn r am.ad (Mfiaion 

oooiiGi0iii' 
padi 

UHHUK ••Ml 
(W, Aa 

IHBa 

n 
1F"». 

4Hi,ia H,. HTI Mil B-* D-a 
UUWIMWa 

D-c o-„ ' O-T 
•"IP"! 
u 

(em?M (cm?) (taildBaa) (cm) (eannd) (uridaaa) (nfenm) (cm'/a) (cm'/a) (cm'/a) (em?/a) (em'/a) (cm) 

1 16IEHM 1 1.8aE*a6 1 2:22^04 1 300 1 12A28 1 5J16&03 1 2.21&01 1 1.7ee04 1 4.23&03 1 0,03E43 1 OMEfOO 1 1.32E44 1 8.22E4I3 1 518:35 1 

Exponanlar 
AManga Ciack aquhiataid aourea MMIe 

GonMctfofi SoiHca vapor iiHiw iiwi iDwidailon Moor aouna Untt 
paA aapor Ciack loariala dnuNon Aioacf PacM MtamMhm bidg. dak Rfltonnot 

lantfb. cone.. ladha. lalolitiiB.. ooaOManl, crack, numbar, coaffidaia, oonCri fador. concL, 
L. CMU» tami, 0— A». aapffW) a URF RIC 

(Mta*) (eaa (cm*/a) (cm'/a) (em') (unUaaa) (ufiUaaa) (MOka*) (uakn*)' 

1 200 IBTT-T^T^I 0.10 1 a33E«01 1 4J3&03 1 4.0aE402 1 7.06E*213 1 ^77E«4 1. 1.35E:H)0 1 NA 1 4.(l&01 1 

I I 

Jite^jBanlcMPniaGl FSMIAKStad (poa RamCno POODMnnllan. OIMMHRA\JEMVQnHndMMai\SatdtwiiaUiM AOC llUVMMSttia «JBWAOV-Pafa04jdi 10121/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

GW 
mm 

GW^V 
3.1; 02/0^ 

R«Mtto 
OafMJttt 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in *YES" box) 

YES r 1 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and Initial groundwater conc. below) 

X 1 YES 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

ENTER 
Initial 

groundwater 
conc., 

Cw 
Chemical 

91203 1.30E+04 Naphthalene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lw, (cell G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth TItlckness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, sUatum C. stratum SCS soil type soil vapor 
temperature. space floor, to water table. stratum A, i (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability. 

T. Lf Lwr h» he he water table, directly above soil vapor k. 
rc) (cm) (Enter A. B, or C) water table permeability) (cm') 

1 11.1 1 200 1 718.35 487.68 I 230.67 1 0 B I LS SICL 1 \ 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water4illed SCS soil dry soil total soil water-fiiled SCS soil dry soil total soil water-fiUed 
soil type bulk density, porosity. porosity, soil type bulk density. porosity, porosity. soil type bulk density. porosity, porosity. 

iMtaiaS*! p/ n* UM*ie>soi p/ n* ».• 1 nnhy Soi 

(g/cm®) (unit! ess) (cm'/cm*) Pwwnmrs (g/cm') (unitless) (cm'/cm'l (g/cm*) (unitless) fcm'/cm') 

1 SICL 1 1.37 I 0.482 1 1 0.198 1 LS 1 1.62 1 1 0.39 1 0.076 1 1 I i 1 1 1 1 
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 

Enclosed Enclosed Enclosed Average vapor 
space Soil-bldg. space space Enclosed Floor-wail Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. differential. length. widlti. height width, rate. Leave blank to calculate 
AP U W. He w ER Q... 

(q/cm-s') (1/h) (Urn) 

1 10 1 40 1 1000 1 1 1000 1 366 1 0.1 1 1 0.25 ] 1 1 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncarcinogens, duration. frequency. carcinogens. noncarcinogens. 
ATc ATHC ED EF TR THQ 

—laaieiel (unitless) (unitless) 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

J^NLSwviceWieiBd (M« POe»Hvi«»n. »J3WADV4*eM)di 10/21/2008 



AK S1KL FORMER ARCO HAMILTON PLANT 
N»V MIAMI 8UTLB) COUNTY, OMK) 
BA8ELME HUMAN HEALTH RISK A8SE8SMENT 

•NTERMHUATE CALCULATIONS SHEET 

SbalumA SMumB SbafeanC SbabanA SbatumA SIrdliBnA SMumA TON AiMUad WMar4Bad Hwr-
Soum adi •oil asi aSMIva aa6 aad aoO THcknaMof poraNtyin PMWilyin 

capOaiy 
poioNOiln wNI 

PnimwnT WMkig aMOad flIMBad ailvflad tadrilMd InUnale faWlwaair anacOaa vapor capHaiy capRaqr 
PMWilyin 
capOaiy captey aaam 

dunllan. aapamOon. oaniiliif pworty, poroaiO. aatunHon, una, WW. WW, aana. | wilmalar. 
T LT 0/ e.' 9." Sk A k. 0^ X.^ 

(aael (cm) (cm'/cm*) (cm'fcni') (cni^/cm*) (em'/cmh (cm') (em?) (cm") (caO (cm?Am*) (cm'Acm*) (cmf/cm?) (end 

1 aOOE^ 1 618.26 1 0.204 1 1 0.214 1 ERROR 1 1 9-276 1 1.71&08 1 0.020 1 i;42E48 1 10.76 1 1 0.20 1 0:007 1 0.203 1 4:000 1 

aoQ-. 

Aiaaaf 
Ccacfe-
k>4aiN 

Crack 
dapth 
IIIAHM 

EnOiNpycf 
vapodWlaiial 

MamyttHr 
OOfMUMlfll 

Haiv/aiaaf 
conNaON 

Vowr 
vlaooBlyfll 

mim MJI 

Stratum 
A 

iWfiiifain 

stratum 
B 

Stratum 
C 

dAflion 

Copltay 
WW 

ottodiw 

TON 
ovarNt 

Oiacltva DUMon 
ffMrfh 

rate, 

(cm?ta) 
A. 

(cm?) 

rada. 

n 
(unOaN) 

iMnni 

omda, 

(cm) 

lamparom, 

NIL,TV 
(cOknO) 

Innparalun, 

HIB 
(Oin-ffl'/mO) 

tamperakaa, 

KTI 
(uNOaaa) 

•¥Oe*e 

Mra 
(gtoiva) 

QHUHBII 

D'A 
(cm'/a) 

CSMOO, 

(cm?/a) 

coOBciW. 
D-c 

(cm'/a) (em'/a) 

coaOkaaO, 
O^T 

(cni'/a) 

lanNti, 
Lv 

(cnil 

•kliCLlB KliiiL:* 1 200 1 12.801 1 106&04 1 7.12E« 1 -1.78E-04 1 3.0iE43 [ 0:20Er03 1 0.0aE«00 1 2.46E44 1 2.02B03 1 01826 

ConvacOon 
pNh 

U 
(cm) 

Sciaca 
vapior 
cane,, 

(Mrtn') 

Ciadi 
ladhw, 

toMk 

Avaiaoa 

fldariala 
bdofeUo., 

cu 
(cm'/a) 

ClBCfc 

ooBncHni, 
tf* 

(cm'N) 

Aiaaaf 
crack, 

Ao..' 
(cm") 

ExpoiwnlO 
auMivNafa 
feundalkm 

PadO 
mndwr, 
«P(Prf) 
(umOMa) 

krikOa 
aoume 
bakior 

(iaNkwa) 

tntintto 
•OMree 
bUB 

cone.. 

UNI 
itak 

factor, 
URF 

(miftn')' 

oonc., 
RIC 

issssli-
1 200 1 9.26EHH I 0.10~ 

I «•» I 
SjeE-Oa I 4-OCEHB I 2.»7E»234 I 3.87E4H 

JAMLSo MtBdinMMKSlBal (Ma RanvEng POO)\Hamlion, OMoDHHRAUEHUSn Mi AOC 13WW«W^)MMaML0WM)VftMMjda 1021/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

fowSov 1 
K^riion 3.1; 02/04 

Rotolto 
Doteullt 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 

ENTER 

Chemical 
CAS No. 

(numbers only, 
^jodashes]^ 

YES 

ENTER 
Initial 

groundwater 
conc.. 

Cw 

OR 
MAC 

T 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter •)<• In -YES- box and Initial groundwater conc. below) 

c 

Chemical 

108883 8.90E+02 Toluene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (cell G28) Soil 

Average below grade Thickness Thickness Stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor 
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability, 

T, W Lwr h* h. he water table, directly above soil vapor kv 

CO (cm) (Enter A. B, orC) water table permeability) (cm^) 

1 111 1 200 1 718.35 487.68 1 230.67 1 0 B 1 LS SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Sb-atum B Stratum 8 Stratum C stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled 
soil type bulk density, porosity. porosity, soil type bulk density. porosity, porosity. soil type bulk density, porosity. porosity, 

LMki^S*! p/ n* e/ Lookup Soi p/ n« LoakupSai 
PflHWHf* (g/cm®) (unitless) (an®/cm®) Poramolm (g/cm') (unWess) 

1
 

i
 Pwwnaton (g/cm') (unitless) (cm^/cm') 

1 SICL 1 1.37 1 0.482 I 0.198 I LS I 1.62 1 0.39 I 0.076 I 1 1 I i 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil-Wdg. space space Enclosed Floor-wall Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness, differentia). length, width. height widfo. rate. Leave blank to calculate 
AP L. WB H, w ER CU 

(cm) (cm) (cm) (cm) (1/h) (Um) 

\ 10 1 40 I 1000 1 1000 I 366 1 0.1 1 0.25 D C 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens. noncarcinogens. duration, frequency. carcinogens, noncarcinogens. 
ATc ATNC ED EF TR THQ 
(yrs) liISi Idaiglxr) (unitless) (unitless) 

Model used to calculate air concentration • exposure data not used. 

Used to calculate risk-based 
oroundwater concentration. 

^WLSeivteeVhejKlFlisVWSlHKsw RMW€I« PMNMton. OtiBWHRAyjCieOniuwawwIertflouiwiw Pawl AOC 1»MW48tTNUMML(9WA0V-FaMtjai2 10/21/2008 



AK 81GEL FQRMSl ARCO MUflLTQN PtANT 
NEVVMMM, BUniER CXNJMTV, OMK> 
BASEUNE HUMAN HEALTHiRtSK ASSESSMENT 

NIERMEEHATE CALCULATIONS SHEET 

SiMlumA SMuroS SIMIumC SImlimA SbalumA SbMimiA SbMumA TcM AIMEad WbMMBad Rnoi^ 

bul^ 
•dO 

NMBod 
OMDNIy. 

MB 
alMMMt 
ponM). 

MB 

pofiMBy. 

aOKOw 
IMaliBiBd 
MhiMHaii, 

aoB 
Mrioik; 

pennaaMtty. 

aeB 
idMlwalr ( 

aeO 
dtodiwvapci 
pamwabHy, 

THdinaasef 
eapian/ 

xona, 

penmByin 
eapBbay 

zona, 

potodlyin 
capllaiy 
am. 

parodlyin 

am. 1 

waO 

T 6,* e.« 8^= Sa ki U IV. OHCI 9» X... 
(MC) (cm) (an'/bn*) (cm'/dn') (em'/on') (cml (em') (em?) (em) (cm'/bn*) (cm'ton*) (onW) (on) 

0.284 1 0.314 1 ERROR 1 0.276 I 1.71E49 1 0.838 1 1.43E49 1 18.76 1 0.39 1 1 0.087 1 0.303 1 4.000 1 

AMBdf Sbahim Sbaban Sbaban CapBanr 
zona 

Tdd 
onobMd Cmck- CMCfc Hanty^Mw Han/aiiaa vapor A B C 

CapBanr 
zona OWMB 

MMse to4dW •N|«> rrmilBrtat caiMiaaim vtacodtym 
r 

anadiw aBacBw aliadiw 
fMhiflkMb 

aoadiw oMaeBw OMuden 
—^8. 

MM. OMd*. Mlio. 
popw 1 
OMd*. tamfNiaium. 

aw. flroundwMar 
Mmpetaliaa. tampamiUro. 

IMlfUWCn ».«• » 
GOBmENnl, 

mUBKIII 

obaBMart. 
mMKm 

OOflAciOTi, 
tMinlWPn 

ooeBcM. codBdanl. 
pan 

hngm. 
A. n AH,.™ HI, HI, Ml, O^A D-, D-c D-T U 

(CM'W (em») (linHbM) (cm! (cMftnft (aliiHii*/mcl| (unHaia) (BtalM) (em^M) (em»/i) (cm^) (em*/B) (cnif/a) (cm) 

1 2.64E*04 1 1.606*0$ i f llf ̂  1 200 1 9.143 1 3.11E4I3 1 1.34E41 1 1.78E44 1 8S6E43 

Expananlaf InBnBa 
/mntu Cmek aquhnleM aouroa InBnBa 

ConMdton 
pMh 

Nntfii. 

Sowoe 
MOOT 
oone., 

CMck 
Mdiw. 

vapor 
Onvnto 
UobMo.. 

aBMwo 
di^ 

OPiOUMi, 
Amaof 
CMCk, 

RJUiiuauun 

PacM 
number. 

Moor 
•BanuaUon 
coaflidata. 

iourea 
Udg. 

concL. 

UnB 
m 

fador. 
RPIMIIOP 

oonc.. 
r<ncl[ 0.1 or- Kn* •xp/fV) a lAF MC 

(cml AWM**) (enO lon^l (cm?M) <cro?) (uMflaaa) (uNBaaa) (MOta') (imtaV (mobn') 

1 ^ •B(r3:iai 0.10 1 8;33E«01 1 S.06EB3 1 4.ooe«02 1 6.77EMS9 4.32EfOJ 1 NA 1 4.0&01 1 1 

J:SndLJ5aniloMi>l4ad RMAKSIMI (M Raiii«i« POOIMMnNan, OhkriHHRAVEMyQni MAOC 13IMW4SiTaiuaMjQWA0\AFablMJdi 10/210008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

I I Hm$k>nyr.07Jo4 

DtlMllli 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter "X" in "YES" box) 

C YES 

YES 

OR 
MAC 

T 

1 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and Initial groundwater conc. below) 

C 1 
ENTER 

Chemical 
CAS No. 

(numbers only, 
^ji^ashes^_ 

ENTER 
initial 

groundwater 
cone., 

leaii— Chemical 

71432 6.70E+00 Benzene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER • 'ENTER" •' ••• ENTER 
Depth Totals must add up to value of L^r (cell G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor 
temperature, space floor. to water table. stratum A. (Enter value or 0) (Enter value or 0) directiy above soil type (used to estimate OR permeability. 

T. LT LWT hA h, he water table, directly above soil vapor ky 

rc) (cm) (cm) (cm) (cm) (cm) (Enter A. 8. orC) water table permeability) (cm') 

1 11.1 1 200 1 786.25 786.25 1 0 1 0 A 1 SICL SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil watef4illed SCS soil dry soil total soil water-fided 
soil type bulk density. porosity, porosity, soil type bulk density. porosity, porosity, soil t^e bulk density, porosity. porosity. 

lo^Soi 
pAfMMten 

p/ n* p/ n» 8.' Lookup 
Pw Ulan 

P ® n« 

(g/cm') (unittess) (cm'/cm') . (g/cm^ (unltfess) (cm'/cm') (S/cm*) (unitless). (cm'/cm®) 

1 SICL 1 1.37 1 0.482 r 0.198 1 1 1 1 1 1 1 1 1 
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 

Enclosed Enclosed Enclosed Average vapor 
space Soll-bldg. space space Enclosed Floor-wall Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. differential. length. width, height. width. rate, Leave blank to calculate 
AP l-e W, H. w ER 

(cm) (g/cm-s') (cm) (cm) (cm) (cm) (1/h) (L/m) 

1 10 1 40 1 1000 1 1000 1 366 1 0.1 1 0.26 3 C 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens. noncarcinogens. duration. frequency. carcinogens. noncarcinogens. 
ATc AT^ ED EF TR THQ 

(unitless) 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

ft— Rn»€m POOyHerWan. OWrtMHRAUEI<OwMfiewiltrtOouthww Parol MX 10/21/2008 



AK 8TSL FORMER ARCO HAMILTON PUNT 
NEW.MIAML BUnfR GOUNiy, OMO 
BASEUNE HUMAN HEALTH RISK ASSESSMENT 

INTERMEDIATE CALCUUTIONS SHEET 

StatumA SkabanS StntumC SMumA SMumA SMumA SMumA ToW AiMOaii WataaOM Fhaa** 
Sourca- •go •HI dfcUiwj Mi acB ad Tliicknaaaof parody In porpdy/ln parody bi wd 

EnMia* 
dvnMoiii 

HdttiB 
HDMllOII. msnfllw Kttmtlht 

loMliM 
MtunikML 

iniilMie MMwair aOiacllwwpar 
MiMM" 

capBeay 
SQMi WiilM 

capBaiy 
ZDfIS 

aaam 
uMiaHter 

T LT 6/ e.* e." Sa k| k. iw 
CMWi 1 

Xcnd. 
(MC) (cmt (CRi?/cm') (cm'/cm*) (cmVcm?) (cmW) (cm") (cm") (cm") (cm) (Gm?/cm') (cm'/em') (cmVcm') (cm) 

1 o.oaE400 1 600.25 1 0004 1 •mninai ERROR 1 0.27B 1 1.71&09 1 0.8M 1 1.43E49 1 13103 1 0482 1 1 0.083 1 0.399 1 4.000 1 

/MM of SMiun SBMan SMian CapBaqr 
lana 

Total 
wdiwd CiBEk- Crack EMHSVOI Hamy-ilmv Ham/aM VNMr A B C 

CapBaqr 
lana owni 

MBBB SMlh wpMlnliimal coialanlN ciMMlanlal vlaoiMiiyat aSaote aOedlw sflodlw alhiillw aWadiw OMdan 
bdMr ana bahm Ma.,gnNaidwala r aw. groundiMlar aw. giQiaidaata r aw.ac8 dHhiiion dBknhai dUMpn (Unian dBinian pom 

rate. fln^ n«o. gratia. lamparaBaa, oodndanl. cbamdeni. coaflkMB Goanclanl. coalBGlani. tangOi. 
A. • Alt.™ Mm WT» an D-» O-B O-c D-„ 0-T U 

(cm'/k) (on") (iaOdMat (cm) (caVmdD (abiHn'/mi« (laMBia) (lltenva) (cm?/a) (cm'/a) (em?/U (cm'/k) (em?/b) (cm) 

1 2ME«04 1 liOOEHM 1 a.l2&04 1 200 1 8.111 1 Z83&03 1 1.22&01 1 1.76&04. 1 6.73E«3 1 O.0OE*O0 1 O.00E4OO 1 1.11&04 1 4.S8&04 1 888.28 1 

Exponanlar b«nlla 
Avanga Oach aquMam aouroa Mnto 

CcNwocdon Souna koiwr aOMMa (buMaUan Mtaa aourca LM 
VMor Ciadi Oowiala dohaian Amaof Pads) aBanuaBan feMg. 

oonc., 
riak ReNranca 

oone., iBdhn, Moums. eoaOMenL ciacfci launbar. .coafldant. 
feMg. 

oonc., (ador, aone., 

I* roak Qai D-» A,^ axiKPrf) a Cbna, URF RIC 

w Icm) (cm>/b) (cm^) (cm') (laiMaM) (unUaa.) _J|!022r (nsfinlL. 
MB I B.ME««I I 0:t0 I aaSEHM I 5.78E-03 I 4M*<a I a.eeE»167 I S^2E^I6 I • 4.41&02 I 7.a&06 I yCEM 

JiUndLSamoelPiqlaol FIHMKSM (laa Ran»€iis POO)ttlainaon. OMolHHRAUEMGn MAOCIsyMWH iajQMU[»AFali04.xli 1001/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

OWADV 
^%>ton3.1;02A)^ 

Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In "YES" box) 

YES C 1 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box arKi Initial groundwater conc. below) 

nz2 
ENTER 

Chemical 
CAS No. 

(numbers only, 
^jTo^dashes^ 

YES 

ENTER 
InlUal 

groundwater 
cone., 

Cw 

kaii_ 

1 

Chemical 

71432 1.10E+04 Benzene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of L^T (cell G28) Soil 

Average below grade Thickness Thickness stratum A User^fefined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS sUatum A 

groundwater of enclosed below grade of soil sfratum B, stratum 0. stratum SCS soil type soil vapor 
temperature, space floor, to water table. stratum A, < (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability, 

T. Lf Lwr h* hi he water table. directly above soil vapor k. 

rc) (cm) (cm) (cm) (cm) (cm) (Enter A. B, orC) water table permeability) (cm') 

1 11.1 1 299 1 744.85 744.85 1 0 1 0 A I SICL SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A SUatum A Stratum B Stratum B Stratum B Stratum B SUatum C SUatum C Stratum C Stratum C 

SCS soil dry soil total soli water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-fllled 
soil type bulk density, porosity. porosity. soil type bulk density. porosity. porosity, soil type bulk density, porosity, porosity, 

LaMiVS.1 ] 
Pwmton 1 

p/ n* LtwkiiiSoi 
PWM .1. 1 

Pfc' n« InAlvSnl 
PWMMtt 1 

n= 8." 

(g/cm') (unltless) (cm'/cm*) (s/cm') (uniDess) (cm'/cm') iaiom') (uniaess) (cm'/cm') 

1 SICL 1 1.37 1 0.482 1 1 0.198 1 1 1 I 1 1 1 1 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soit-bldg. space space Enclosed Floor-wall Indoor flow rate Into bidg. 
floor pressure floor floor space seam crack air exchange OR 

ttiickness. differential, length. width. height. vndth, rate. Leave blank to calculate 
AP La W, H, w ER Q-

(cm) (g/cm-s^) (1/h) (Urn) 

1 10 1 40 1 1Q00 1 1 1000 1 366 1 0.1 1 I 0.25 ] 1 1 6 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncardnogens, duration, frequency. carcinogens. noncarcinogens. 

ATc AT„c ED EF TR THQ 

m (unltless) (unltless) 

Model used to calculate air concentration • exposure data not used. 

CZMZI 

J:«tdLSwvic«V>roiKil FtetNAKSItti {t— F 

Used to calculate risk-based 
groundwater concentration. 

I. Oh«\HHRAVJEIAOr(MJr><KvslM\8outh«m PvMi AOC 13VMW« *_GW^V-F«WJ40fc2 10/21/2008 



AK STEEL FORMER ARCO HAMS.TON PLANT 
ICWMtAML BUTIER COUNTY. OHIO 
BASElilNE HUMAN HEALTH RISK ASSESSMBUT 

MIERMEOIATE CALCULATIONSSHEET 

Soim-
StafemA 

•ol 
Nhflied 

StntanB 
Ml 

flIMliad 

SkMumC 
•el 

SmiuniA 
Ml 

Mffank* 

StatumA 
.Ml 

idilhM'flir 

SintumA 
Ml ThkAiMMof 

ciMiiilafw 

TotN 
peroMyta 
HwdBaiw 

AMHad 
pondyin 

rnnllinhi 

WMaalBBd 
poforilyiln 
rmrJinnf 

Floor-
«Ml 

EMMIMlhr MMMKM 

mniMK* 

VMM 

GOpMnr eapeey 
VMM 

GOpaonF aaaffl 
inriiimihr 

t LI 
lend 

a.* 
(emblem*) 

6/ 
(cm'tan') 

fMA^qr. 

8.'= 

(cm'/cm') 

•owiaMMfi 

8k ki 

(cm^) 

poniwy, 

1^1 
(cm") 

k. 
(cm') 

SMIPi 

U 
(end 

son0i 

•LI 
(cmf/bn^ 

BNWi 

(on'mrn') 

•ana, | 

8w> 
(an?/em?) 

X.»i. 

(end 

r aooE«oo i 448JS I oja4 I ERROR 1 BWOR 1 0.27B 1 1.7_1E«9 1 0.638 1 1.43E4W 1 133.93 1 0.482 1 1 0.083 1 0.398 1 4000 

BMQ-

Akaaof 
Cracfc-
to4oW 

Cncfc 
«M|ilh 
hiAMii 

Erthilpyol 
MporizaHonal 

Hsnr/slaw 
ooMbmlat 

HmiyYiaw 
OOMIMIM 

Vapor 
viMOiityal 

# MJM Mtfl 

SMum 
A 

pMiMkm 

Stalum 
B 

aBadiw 
jilfclBllUL 

Slialum 
C 

aOBclw 

CmAay 
zona 

flIfMliva 
riHhirInn 

Total 
OMral 

aOeelhw 
jgHiirfnn 

DHhMkm 

MiliE 

OBVIi 

dinHtii 

flMOi QTOUndlMifl 
iMmMHMimk 

awWlDII MBUMDn 

1 Iii^i lilid 

anuMiin QHnmm QNIUKIII psi 

Aa 
wWi 

n AH,,T« 

(ORH) 
HI. 

(abiMn^/mEfl 
WIS 

^^EV^^^WHMOI 

Mn 
(glema} 

wiMlllCMnli 

O^A 
(cm'/W 

wQSIlMBnit 

CB 
(c«?m) 

woaniGisnii 

D^c 
(on'm) 

GuaiBGMni( 

D^d 

(cm'/i) 
D-T 

(on?/.) 
u 

jsaL. 
I I 2JBE«0B 1 1.e2&04 I 299 I I 2.a3Em3 I 1J2&0I I 1.7S&04 I 6.73E4I3 I OiOOEHW I O-OOEHW I L11&04 I XSSSM I 445.M •11* 

Exponartof 

CooMdlai 
pMh 

tangm. 

U 
(end 

1 Boiaoa 

concL, 
c». 
(uoftn') 

Cmdi 
ladkii. 

'cntfe 

(end 

Aaeiaoa 
vapor 

floarnla 
tadaUdo.. 

Old 

(crn'm) 

Clack 
oBadiw 

coeauenl. 

(crn'm) 

Ana of 
emcfc, 

Ao..* 
(on') 

nipiwdnnl 
foundalon 

PacM 
number, 
nxiXPrf) 
(unOoM) 

MIBOa 
indoor 

coaOciani, 
a 

(unUBM) 

bdWta 
aoiasa 
MB 
cane., 

Ckaa, 
(unAn') 

Ui« 
rid 

fador, 
URF 

(Mhif)' 

oonc., 
RIC 

(mo'm') 

200 • KHSrai 0.10 • nPTT^TTflH 5.73E43 1 4:OOE402 1 BBeE4l67 1 e.71E-08 1 8.87E401 1 1 7.8E08 1 3.0E4)2 

I PP I 

JAIndLSanioaV>i4Kl FBaFIAKSM (MB RmCno PaO)\H I. OMoMHRAVIEMVOn rtSatdhenfiMM AGO 13\MW«SeenxaiiajQMM0V4WMjdi ICni/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

S 3.1; 02/04 
CALCULATE RISK^BASEO GROUNDWATER CONCENTRATION (enter "X" in "YES" bon) 

D YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X" in "YES' box and Initial groundwater conc. below) 

X 1 YES 

ENTER 

Chemical 
CAS No. 

(numbers only, 
^jodashes^ 

ENTER 
Initial 

groundwater 
conc., 

Cw 
Chemical 

98828 9.40E+01 Cumene ^(Isopropylbenzene) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER gNTER 
Depth Totals must add up to value of L^^ (cell G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B. stratum C. stratum SCS soil type soil vapor 
temperature. space floor. to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability, 

T. Lwr hA hi he water table, directly above soil vapor K 
rc) {Enter A, B, orC) water table permeability) 

1 111 1 200 1 744.85 744.85 1 0 1 0 A 1 SICL SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum 0 Stratum 0 

SCS soil dry soil total soil water-Ailed SCS soil dry soil total soil water-filled SCS soil dry soil total soil waterTilled 
soil type bulk density. porosity, porosity, soil type bulk density. porosity. porosity, soil type bulk density. porosity, porosity, 

Lookup Soi ^ p/ n» 0/ Pk" n" LootapSel n" 

(g/cm') (unitless) (cm'/cm*) (g/cm') (unitless) (cmVcm') rwimMpn __ (g/cm') (unitless) (cm'/cm") 

I SICL 1 1.37 1 0.482 1 0.198 1 1 1 I 1 1 1 I 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil-bldg. space space Enclosed Floor-wail Indoor flow rate Into bWg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. differential. length. width. height width. rate. Leave blank to calculate 
AP Le w. H. w ER cu 

(cm) (g/cm-s') (cm) (cm) (cm) (cm) (1/h) (L/m) 

1 10 I 40 1 1000 1 1000 1 366 I 0.1 ! 0.25 D C 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncardnogens. duration. frequency. carcinogens. noncarcinogens. 
ATc ATMC ED EF TR THQ 

(unitless) (unitiess) 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

FlMtAKSlMl (M* M 10/21/2008 



AK ST^'FaRI» AflCOHMIILTONnANr 
NEWillM« BUHA €0UNIV 
BASEliNiE MtiWN liEALTM RISK 

INTERMEOtATE CALCULATIONS SHEET 

StntumA SMiimB StiatumC SMumA SMhimA SMumA SMumA Total AMUdd vmBOfkraBa Floor. 
SOWOB- Ml Ml Ml efladlM Ml m Ml TNctmoHor poraaltyln porealyin peraaityln Ml 

EIPOMM NMM NMM alMM MalluU bttbHic MMMM oBadiw vapor caplanr capBaiy eapNaiy eapOanr aaOm 
dumttan^ poRMdy. ponmy. Mtumgn, pamMUly, pmmaaUHy, paniioaMRy, aono. MM, aono. zano, partmatar. 

t LI e.* e.' e.® 6k ki k. Lk •Vi ®w 6»» Xo.. 

(wc) (end (on'tanl (e»W) (cmW) (cffl'fcm*) (eml (em?) (em?) (em) (em*/em*) (em'/emfi (cm*/tm*) (em) 

1 0;ogE«oo 1 944« 1 0;2M 1 1 ERROR 1 BIROR 1 0;27« 1 1.T1&0I 1 Oiisa 1 IwASEmi 1 mn 1 1 Oi4l2 1 o.on 1 o:3M 1 4;II00. 

Aiaaol Stratum stratum Str^ CapBaiy Total 
andDaad Cm*- CiMfc Enlh^af Haiwy^lw HBM/SIH Vapv A B zona cwmi 

BM» toUoM daHh MpaiinaeiiN oonilMlal eamtantal viMoNlyal 
mooM Mtfl 

eOMiwa 
iBffbiaLin iBIfnoliiii HMhidbw 

ottiactiva DItlUaion 
IMMA wnHBDon 

rato. 
muw 
gn*. 

ores 
mo. 

DOTW 

imo. tampOmao, 
•M. i^vunnMni i 

tampanlim. »• • 
IBII1p6fami 

B¥Q.BUi uwuiiun 
ooafflctant. 

QHIUMUII 

oo8flld0iil 
UHllMUai 

006ffdMl» 
QBnwon 

ooaltdanl, 
laiiuHPn paan 

)anglti. 
A. 0 AH,.n Hi. KTB Mr. D^* D^. D'c D-- D-T ' U 

(em>N| (unHM.) ... (MUm) (NiiHnVmcO (uniltoM) (tiimal - -JsCHi-. .JsrJSL. (cm"«/ (cm'/k) (cm) 

X6<E«04 I 1.WIENI6 I g?2P04 I 200 I 12.S29 I 6.l6E-<a I 2.21E<1 I 1JeE-04 I 4•23E^I3 I O;O0E«OO I 0.(KIE*00 I 7.64&0S I 2>95E« I 644.B5 I 

Awarago Cnclr 
Eapenantiel 

tmut. 
r'fiviirtlni 

imi 
1 Soiase 

vapor CiM 
vapor 

low rata 
eOaeM 

Aroaol 
toundBhon 

Podal 
indoor aourao 

MB. 
UM 
itak Rotoranoo 

Math. GOilC.. radlua. inloUiia.. caeOMrl. eraelc. fwnbef, cone., fadOr. ooha, 

i* 0.1. roat Q. D~* A..,. a Caaa. URF RtC 
(cm) (MM*) (cm) (em'(U (em?/a) (em?) (unUeH) (unttMa) (uoOn*) (HflhnV (moftn') 

MO 0:10 _L&Mi*01 1 4.23&03 1 4.00E402 1 7.08E«1S 1 3.78E4S 1 7^»6E<1 1 HA 1 4.0&01 1 

J:VndLSa I FlBAyAKStod:(Me RMAT^ PeO)>Hamlllon. OhkAHMRAUEMVQim MAOcnuyniH «LGW^4'ab04.>li 1W21/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

oS 
fJfuon 3.1;02rtH 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In "YES" box) 

YES I J 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and initial groundwater conc. below) 

nn 
ENTER 

Chemical 
CAS No. 

(numbers only, 
^jodashes^ 

YES 

ENTER 
Initial 

groundwater 
conc., 

Cw 

1 

Chemical 

91203 2,80E+03 Naphthalene 

ENTER ENTER ENTER ' ENTER" • ENTER ENTER ENTER ENTER —IRTIR— 
Depth Totals must add up to value of Lwr (cell G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor 
temperature. space floor. to water table. stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate permeability, 

T. U Lwr hx he he water table, directly above soil vapor K 
rc) (cm) (cm) (cm) (Enter A. B, orC) water table permeability) (cm') 

1 11.1 1 200 1 744.85 744.85 1 0 1 0 A 1 SICL SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum 8 Stratum C Stratum C stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-fllled SCS soil dry soil total soli water4lled 
soil type bulk density. porosity, porosity, soil type bulk density. porosity. porosity, soil type bulk density, porosity, porosity, 

LtwkiigSoi p/ n* e/ Leoki^Sel Px* Loeta^Soi Pfc*^ n' 8.= 
Parwnvton (cm'/cm*) Peremetert (9/cnn^) (unttiess) (cm'/cm®) Penmetora {g/cm') (unitless) (cm'/cm') 

I SICL 1 1.37 I 0.482 I 0.198 I I I 
ENTER 

Enclosed 
space 
floor 

thickness, 

ENTER 

Soil-bldg. 
pressure 

differential, 
AP 

(g/cm-s') 

ENTER 
Enclosed 

space 
floor 

length, 
U 
M 

ENTER 
Enclosed 

space 
floor 

width, 
W, 

ENTER 

Enclosed 
space 
height 

H. 

ENTER 

Floor-wall 
seam crack 

width, 
w 

ENTER 

Indoor 
air exchange 

rate. 
ER 

ElL— 
10 X 40 X 1000 1000 _366_ _0J_ 

ENTER 
Average vapor 

flow rate into bidg. 
OR 

Leave blank to calculate 
CU 

i!±!l 
I 5 1 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 

iXLSi 

ENTER 
Averaging 

time for 
noncardnogens, 

ATMC 

ENTER 

Exposure 
duration, 

ED 

ENTER 

Exposure 
frequency, 

EF 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

ENTER 
Target hazard 
quotient ftx 

noncarcinogens, 
THQ 

(unitless) 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

gPOO)\Hi 1. Oh»\HHRAVEMVQreuodw»len8oulhem Paie*! ADC 13MilW-e8V^IMsiie.OWAOV-flee6&* 10/21/2008 
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AK STEa FCtmnARGOlHAMLTON PUNT 
NEWMAMBUTLBI COUNTY. OMO 
BASBJNEIHUMAN HEALTH MSK ASSEBSMENT 

MTBUEDIATE GALCUIATIONS SHEET 

SMunA SMumB SIniunC SintunA SliraiimA SMumA SbalimA Total Akdled WdtarlBed Floiw-
Sauce- m id' ad •(fecNve •d •d •d ThlGkiieaaaf |wod)fln pcitaltylii pcitaliybi wd 

F^pnw— buSdng Ni.ainil aiefllMl abwOM Wdfldi IniikMlc nlaaveair < dedvewpu capBaiy capBanr aaam 
(hMttan. MIMlltaH ' pwpdr. poioiltif. utudun. pramadWy. pnimaaUHy. pamMadtty. lone. aoiw. acm. aone. | jeilmarar. 

t LT e.* a." 0." Sv ki k. U "u B» e-« Xo^ 

(Met (CRd (cmf/cm') (cm'/cm't Icm'/cm') (cmVcro') (cm?) (cm») (em') (aid (cm'/Cm') (cm?(Cm?) (on'tan') (cm) 

1 OUWEHIO 1 644;SS 1 0.284 1 B«OR 1 ERROR I 0^78 1 i.n&oo _L 0.838 1 1.43E4S 1 133.93 1 1 0;482 1 0.083 1 0.399 1 4:000 1 

Aiceel Stratmn Skalun Stratum CapBaiy Toiai 
uicioMd Cmcfc- Ctacfc EMidpyor HnvyYIaw Han/iiaw Vapor A B 0 zons twoid 

BMB- •pace todcW vapnitidnnat ecmlanlat ccMtartiat viicodyat oltedim dtadlve •nadive •Oecltve DOhialcn 
wenHatfen iMkM erne bdM 1 we. gnwndwalar eve. gtcuhdvialBr eve. gmuidieraa ff ave.:Ml dlMcii dhiakin cBlMlaii tdialon dNhdcii path 

nto. gnde, nllo. giade. lampaialura. 1 ocMflUant, coraadera. Qogflctonl, coandanl. teiglh. 
A. n AK.IE HI. IfTi era D-* D-, D-c D-a D-T Lv 

(cm'W (cm') (cm) (cavraoo (abiHii'/lnal) (unWeii) (nfcrne) (cm'/a) (cm?ra) (cm'/d) (cm'/a) (em'/8) (cm) 

1 2.6<E«<H 1 IJOEHtB lJLa«4 1 200 1 12.901 1 1.66E4M 1 7.12E03 J_ 1.7aE4M 1 3.88E43 

ExpcnMlof Idde 
Avenge Crack •quhdwa •owce idnka 

GOIIMGIIOII Souce vapor eaMUve fcuidaaen bvicor goMres Ud 
pMi wpcr Ciadi Sow rale dhiian Araacf PBcM aHemialian kUo. liait •wiBrencD 

Gchc., •adtai. MoiililBL. crack. nrader. cone.. (actor. oonc., 

u roxt QM DP-
(cm') 

«*P(Prf) a Ciiaav URF RIC 
(end Juaftn*} (cmt (cm'W (cm'/C) (cm') (UdOMt (Udtottt (wktnV (mdn') 

0.10 irrTT^TiTia 3.a6B03 1 4.00E«02 1 Z37E4234 •: 1.18&04 1 2.31Et00 1 NA 1 1 iXBrn 1 

_BD_ 

J;\liidLS«vleaW>R4acl RMAKBIad (aaa RanvEi« POO)Maninan, ONotHHRAVIEMVQn lAOCISWWMSUte ie_OMUOV-Feii04.iBi icniooos 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

2 YES L 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. b^) 

YES 2 
ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

ENTER 
Initial 

groundwater 
conc.. 

Cw 
""^1 Chemical 

108883 2.10E-K)4 Toluene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lw. (cell G28) SoK 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Ttilckness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor 
temperature, space floor. to water table. stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability, 

T. Lf Lwff h» ha he water table. directly above soil vapor K 
rc) (cm) (cm) (cm) (cm) (cm) (Enter A. B. orC) water table permeability) {cm') 

1 11.1 1 200 1 744.85 744.85 1 0 1 0 A 1 SICL SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A SUatum A Stratum A Stratum A Stratum B Suatum B Stratum B Stratum B Stratum C Stratum C Stratum 0 Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled 
soil type bulk density, porosity, porosity. soil type bulk density. porosity, porosity. soil type bulk density, porosity. porosity. 

UokupSgi ^ Pb* n* e/ 
(cm'/cm*) 

Loota^SMI p/ 
(g/cm') 

n» 

(cm'/cm') 
Lookup Sofl 
PWfMlOfl 

P® n« #.•= 
(cm^/cm*) (s/cm*) (unitiess) 

e/ 
(cm'/cm*) 

p/ 
(g/cm') (unitiess) (cm'/cm') 

P® 

(unitiess) 

#.•= 
(cm^/cm*) 

1 SICL 1 1.37 1 0.482 1 0.198 I I 1 X 1 I I 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space 
floor 

thickness. 

Soil-bldg. 
pressure 

differential, 

space 
floor 

length. 

space 
floor 

width. 

Enclosed 
space 
heighL 

Floor-wall 
seam crack 

width. 

indoor 
air exchange 

rate, 

flow rate into bidg. 
OR 

Leave blank to calculate 
AP L. Wa Ha w ER CU. 

(cm) (fl/cm-s^) (cm) (cm) (cm) (cm) (1/h) (Urn) 

1 10 I 40 1 1000 1 1000 1 366 1 0.1 1 0.25 3 L 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging 
time for 

carcinogens. 
ATc 

Averaging 
time for 

noncarctnogens, 
ATMC 

Exposure 
duration. 

ED 

Exposure 
frequency, 

EF 

Target 
risk for 

carcinogens, 
TR 

Target hazard 
quotient for 

noncarcinogens, 
THQ 

^ (vrs) (vrs) (days/vr) (unitiess) (unitiess) 

Model used to calculate air concentration • exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

FlMVWeiMl (M« R«nrv€f« P ITMIAOC 13Myrwe8VToluetM.GWADV-FeMR.fli 2 10/21/2008 
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AK STEEL FORMER ARCO HAMM.TON PLANT 
NEW MiAMI, BLITLER COUNTY, OHtO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

INTERMEDIATE CALCULATIONS SHEET 

StrahimA SIralumB StralumC SIratumA Stratum A StrafumA SIratumA TotsI A»4llled WMer filed Ploor-
Soutc*- •oi •ol son effective sol sol sol Thickness ef poroskyin porosity in porosity in wal 

Expotun buMing Mr-«ad air-iled air-«M totatluid intrinsic rNativeair effective vapor capilary capMmy capBary capilary seam 
duralisn, nparabon. poroNty, poroaly. porowly, saturation. permeatiility, permeability. permsabUty, zone. zone. zone. zone. petimeler. 

T LT 6.' 6/ 0.'= Su K k, L» iW e.„ 0..a x„«, 

(••el (em) (cm'/cm") (cm'/cm^) (cm'/cm'l (cm'/cm') (cm') (cm') (cm') (cm) (cm'/cm'l (cm'/cm'l (cm'/cm') (em) 

f 6
 1 S44.05 1 0.2M 1 ERROR 1 ERROR 1 0.276 1 1.71E-09 1 1 0.838 1 1.43E-09 1 133.93 1 0.482 1 0.083 1 0.399 1 4,000 

Area of Stratum Stratum Stratum CapHary Totd 
•rrdoaed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overal 

mat. ipac* lo-«olal depth vaporization at constant al constant at viscosity at effective effective •tfsctive effective effective Diffusion 
bMow area bekmr eve. groundwater avs.sol ddfusion dlhjsiot) dMusion diffusion diffijsion path 

laM, 0™0e, raeo, OfePe, latnparalura, temperature, temperature, temperature. coefficient. coeffcient. eoeffcisrS, coeffcient. ctosfficMnt, tangth. 

(W, Ae 1 Zc,«> AH,,T5 HTS Mrs Mrs D*"» D-B D-c D-j Iv 
(on'/t) («m^) (uaileea) (cm) (calfmeB (atnHn'/nnet) (uidless) (Otenvs) (cm'/s) (cm'/s) (cm'/s) (cm'/s) (cm'/s) (cnO 

2.MIHM I 1.Mi«0C 1 2.221-04 1 2M 1 0.143 1 3.11E-03 1 1.34E-01 ! 1 1.78E-04 1 S.66E-03 1 O.OOE+OO 1 e.o«c««o 1 1.07E-04 1 1 4.10HM 1 544.88 

Exponent of IntMte 
Average Crack equivatent source Infinile 

Coiwaction Source vapor effective foundation indoor source Unit 
pMh vepor Crack •owrale diffusion Area of Pedet attenuation btdg. tidt Reference 

Mnglh, cone., radteit, MobUg., coefllcient, crack, numtrer. coefTident, conc.. fedor. conc.. 

U ri»ck Q». Acrock exfXPtf) a CbiSWig URF RfC 

(cm) (nofm') (cm) (cm^/s) (cm^/s) (cm') (unitless) (unitless) (tig/m') (MO/m')-' (mg/m') 

200 0.10 1 •.33E*01 1 5.66E-03 1 4.00EH>2 1 5.77E+159 1 1 5.24E.OS 1 1.47E+02 1 NA 1 4.0E-01 1 

J:VMlLSMvic*Vn#d FUMIAKSIMI (SM Rwn^ POO)VlanHon, OtiiolHHRAUEMVGfoundiMMSoutharrfnMM AOC 13IMW-9S\TaluMM_OVIAAOV-Feb04.i4s 1«21/20M 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

MOM 
• 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES C 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and initial groundwater conc. below) 

CZHZZ3 YES 1 

ENTER ENTER 
Initial 

Chemical grcHjndwater 
CAS No. conc.. 

(numbers only. CM 
no dashes) (Mflfl.) 

1 106423 1 7.70E+03 1 

Chemical 

p-Xylene ](Surrogale for Total Xylenes) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of L^r (cell G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C. strahim SCS soil type soil vapor 
temperature, space floor. to water table, stratum A. (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability. 

Ta LWT h* h. he water table. directly above soil vapor kv 

CO (cm) (cm) (Enter A. B. or C) water table permeabiiity) (cm^) 

I 11.1 I 200 [ 744.85 744.85 I 0 1 0 A 1 SICL SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A SUatum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum 0 Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled 
soil type bulk density. porosity, porosity. soil type bulk density. porosity. porosity. soil type bulk density, porosity. porosity. 

LMkuaSo* Loelwaaol ' Uwfci^Soil 

I J PimiMttn 

CZ] 

PwoilAOC 13MM4eWy|MiM.aMWSOV<feMljai2 10/21/2008 

^ J" > V'" 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

INTERMEDIATE CALCULATIONS SHEET 

SIralumA stratum B Stratum C SIralumA Stratum A Stratum A Stratum A Total Air-lided Water-llded Floor-
Souica- 108 so8 to8 atleckva sol sod sod Thickness el porosity in poroadyin porosity in wal 

Expewm bulMmi alr-MM ak-liaad ak-RM total Huid Intrinsic relative air eHective vapor capMaiy capdhay capdMry capBaiy seam 
Mam, Mparallon, pwoaIN, pofOilty, peioaity. laturalian. zona, zona. zone. zone, 

t Lr e.® e." S|B k ks K U. e..» e..c 
(MC) (cm) (cm^/cm^) (em^/cm') (cmVcm^) (em'/cm') (cm') (cm') (cm') (cm) (cm'/cm') (cm'/cm') 

J 1
 (cm) 

1 o.ooe*oo 1 844.88 ERROR 1 0.276 1 1 1.71E-09 1 1 0.838 1 1.43E-09 1 133.83 1 0.482 1 0.083 1 1 0.388 1 1 4.000 1 

Araaof Stratum Stratum Stratum CapRary Total 
andoaad Crack- Crack Enthalpy o( Henry's law Henrys law Vapor A B C zorM overad 

BH|. spaca Io4olal dapth vaporization at constant at constant at wscosilyal afledive adacdve aRecdve effective effective Diffusion 
WtnlBHwII baMw area balow ava. groundwater ava. sod ddfuaion ddfusion diffusion diffusion diffusion pafft 

rate. onMa. ralio, Orada. lamparatura. temperature. temperature. coaffidenl. coaOicienl. coefficient. coefficient. coefficient. length. 
Cl»^ A. n Zc^ "^HVTS HTS HTS Mrs D-, D-a D-, D-„ La 
(om'/») (em=) (wniOaii) (cad (eal/mcB (atm-m^/mol) (unHesa) (6/an-s) (cm'/s) (Gffl'/S) (cm'/s) (cm'/s) (cm'/s) (cm) 

1 2.ME«04 1 1.80E*08 r2.22E-04 1 200 1 10.236 1 3.28E-03 1 1 1.41E-01 1 1 1.76E-04 

Exponent of Inlinite ••• 
Average Crack equivalent source Inlinite 

Conwadlan Souroa vapor aliictiva ioundatian indoor source Unit 
oath vapor Crack Dow rate dUiuaion Area of Pedet attenuation Udg. risk Relerence 

langih. Qonc., radlui, MobUg., coafkdanl. crack. number, coeMdeid, conc.. (actor, uonc., 

U rcnck Qwv Kncx exp(Prf) a CbUMia URF RfC 
(cm) (MOAn') (em) (cm'/s) (cm^/s) (cm') (unMass) (undlass) (uo/m') (pg/mV (mg/m') 

1 200 1 1ME*«8 1 0.10 1 8.)3EH>1 1 5.01E-03 1 4.00EH)2 1 1 S.S2E+180 1 i 4A7E.0S 1 5.06E+01 1 NA i 1.0E-01 1 1 
W I 

J:IMLS«vica\Pn^ F4*t\AKS«Ml (sae Rwn^ng POO)yHamillon. Ohio\HHRAUEMVGroundwalel^SouU1efl0Mleal AOC 13\MW-9S\Xylww«_GW-ADV-Feb04.xls 10/21/2008 
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AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

1 GW 
3.1; 02/0^ 

RM«ttO 
Default 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and Initial groundwater conc. below) 

"5i 1 

Chemical 

YES 1 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. conc., 

(numt>ers only, Cw 
no dashes) (MO/L) 

1 71432 1 9.70E+0G 1 Benzene 

ENTER ENTER ENTER •ENTER • " ENTER" •ENTER ENTER ENTER " -ENTER- " ENTER -
Depth Totals must add up to value of L^r (cell G28) Soil 

Average below grade Thickness Thickness Stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C, Stratum SCS soil type soil vapor 
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability, 

T. LWT h* h. he water table. directly above soil vapor ky 

CO (cm) (cm) (cm) (Enter A. B, orC) water table permeabilitv) (cm^) 

1 11.1 1 200 1 677.54 304.8 I 372.74 I 0 B 1 LS SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Sbatum A Stratum B Stratum B Stratum B Stratum B Stratum C SUatum C Stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled 
soil type bulk density. porosity. porosity. soil type bulk density. porosity, porosity. soil type bulk density, porosity, porosity, 

p/ n* e/ LiMlcuaSotl p/ n» Lookup Sod Pfc® 

(a/cm») (unitless) (cm^/cm*) Panmatm (g/cm'j (unlttess) (cm®/cm') Pwamtore (g/cm*) (unitless) (cm'/cm') 

1 SICL 1 1.37 1 0.482 1 0.198 1 LS 1 1.62 1 0.39 1 0.076 1 I 1 I 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Endosed Enclosed Enclosed Average vapor 

space Soil-bldg. space space Endosed Floor-wall Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

ttiickness. differential. length. width. height. width. rate. Leave blank to calculate 
AP L# W. H. w ER Q.., 

(cm) (cm) (1/h) (L/m) 

1 10 I 40 1 1000 1 1000 1 366 1 0.1 1 0.25 • c 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens. noncardnogens. duration. frequency. carcinogens, noncardnogens, 
ATc AT^ ED EF TR THQ 

1 in (unitless) (unitless) 

Model used to calculate air concentration • exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

FIMMKSIMI (Mt PWfUanmtn. Oliioe*fMUEMOmnMM«oueiMn PWMI AOC w.GMVADV-Fcdoefi^ 10/21/2008 



Ak STEB. FORIIER ARCO HAMILTON PIANT 
NEWMIAML BUna COUNTy, OHO 
BASELME HUMAN HEALTHRISK ASSESSMENT 

WtERMBSIATE CALCUUTIONS SHEET 

SMumA SMumB SMumC SbMumA SOMuraA SMiumA SlialianA ToM AlnOOad WWardBad ROMW 

- Soupw- •H •oO 
MalfluU 

aol 
InMmie 

•00 
laMOvaair 

•00 
albdiw vapor 

THcknaaaoi 
capBaiy 

poRMOyln 
capBam 

poRMOyin 
capBaqr 

poraHym 
eapRknf 

MB 

dmUea. ( i522Si. poMHy. poniHy. P«oHy. iMunOah, pamMMRy. paimaaMlly. Miimaiaiaiy. zona, ZDM, zona, zona, 1 mrimHar. 
t LT 8.* 0/ e.® Sk ki K k. Ui •Lt e» 0«Ma Xa«. 

(MCl <cm> (cmW) (em'/cm') (an') (on") (an') (cm) (cm'/cm') (em?tan*) (cm'icm') (cm) 

1 O.OOEHO 1 477.M 1 0:204 1 0:314 1 ERROR 1 0.270 1 1.71E40 1 0.030 1 M3E4I9 1 18.75 1 0.38 1 0.007 1 1 0,303 1 4.000 

AIM of Strahan SMum Stratum CapBmy TolM 

•MB; 
mokMad 
•pan 

Gnok-
to4bW 

Crack 
daptti 
hi^MH 

EnihHpyal 
vapodeMonM 

Hani/alaw 
ooMlanlat 

Haiw/alaw 
oomlanlal 

oajM aMnaaaiiAaMBM 

Vapor 
vlicaattyal 

r OHM 

A 
aliKlivo 
dHWon 

B 
adadlva 
dHMbn 

C 
alladiva 

zona 

cMiiion 

ouani 
alMlva 
ifllTllllWIH 

OBhMion 
tHrih 

nli. 
BBBW 

gwAa. •alio. 
IMOW 

gnda. 
ana. flraundaMaf 

tanpanlura. lannparahaa, 
•w* yBunmiBB 

lanoieialum, 
1 sra* BUH 

coaBcini. coallidanl. coafficienl. 
P*" 

taipih. 
A. n Zc^ AkL.ii Hn Hn An D-A Tsr D-c D-« O-T L. 

(cn^AO (em'l (leaiMl (ciml (caUacO (atiinn'/iiiaO (uniSaaa) (OteflM) (an?/i) (cm'ta) (cm'/i) (an?M) (on'/t) (cm) 

200 1 8.111 1 2MB4a 1 1.22fr01 1 1.76e04 1 5.73B03 1 1 1.22&02 1.03&O4 1 1 3.108413 1 477,54 

Exponortiof 

U 
JCQL 

I »0 

CAraM|iM 
Avamoa Crack arpMon •oiaca hRnfla 

UM 'Oourav 
VMor Crack 

vapor 
flam rata dflkrNdn AIM of Pedal 

nawHIf 

Mdo- rU nun 
oonc.. raRw. .inloHilo.. ooafllGiani, cradi. numbar. coaflfclenl. OOllC., lackir, oonc., 
C». To.* D— azp(Prf) a CVM. URF RIC 
(nokn') (cm) (cm'« (an^) (cm?) (imUeia) (uniflaaa) (MOknV (moftn?) 

Bsnimi 0.10 1 0,33E*O1 1 5.73E4)3 1 4,00E«O2 1 0.00E»167 1 4.13E4M 1 4J7E4I1 1 7.0848 1 3.0842 1 

"O I 

JMnd|JSenlcM>n#Gl:FliMMKStMl (iaa:ltain«i«iPaO)IHB^ ONiiMHRAUEMVQni MAOC ISttMMOSOmzmjQWAOV-faiKMlJdi IOei/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES 1 

OR 
J 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and Initial groundwater conc. below) 

f X I YES 

ENTER 

Chemical 
CAS No. 

(numbers only, 
^j^ashes^^ 

ENTER 
Initial 

groundwater 
conc.. 

Cw 

^ Chemical 

71432 1.50E+02 Benzene 

ENTER ENTER ENTER ENTEk INTIS ENTER ENTER ENTER ENTgR -infER " 
Deptti Totals must add up to value of L^^ (cell G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwat^ of enclosed below grade of soil stratum B. stratum C, stratum SCS soil type soil vapor 
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly at>ove soil type (used to estimate OR permeability, 

T. Lf fwT h* h. he water table. directly above soil vapor kv 

(•C) (cm) (cm) (cm) (Enter A. B. orC) water table permeabilitv) (cm^) 

1 11-1 1 200 1 658.96 658.96 1 0 1 0 A 1 SICL SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled 
soil type bulk density. porosity, porosity, soil type bulk density. porosity, porosity, soil type bulk density. porosity. porosity, 

tMiweswi ] n* 8/ iMkM^aol p/ n* C 
1 (g/cm*) (unitless) (cm'/cm*) Mil Mliil (unitless) (cm'/cm®) (g/cm') (unitless) (cm'/cm*) 

I SICL 1 1.37 1 0.482 1 0.198 1 1 I 1 1 I 1 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Sotl-bldg. space space Endosed Floor-wall Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness, differential, length, vndth. heighL v^dth. rate, Leave blank to calculate 
AP w. H. w ER CU 

(cm) (cm) (cm) (cm) (1/h) (L/m) 

1 10 1 40 I 1000 1 1000 I 366 1 0.1 1 0.25 D i: 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncardnogens, duration. frequency, cardnogens. noncardnogens, 
ATo ATMC ED EF TR THQ 

US] (unitless) (unitless) 

Model used to calculate air concentraUon • exposure data not used. 

Used to calculate risk-based 
arouiKlwjUefponyenlf^jion. 

JML(«vk>IPn«MFiMMKnMl(mltemCliara|IHMi«M.aiiMHHiUUEItlOKHnM«W«aliMiPw>IAOC 1MyMUinB<«M.aWMDV4=a<0llU 1W21/200S 



AK STEEL FORMER ARCO HAMtLTON PLANT 
NEW MIAMI, BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

INTERMEDIATE CALCULATIONS SHEET 

MM-aiS 

Stratum A Stratum B Strahmi C Stratum A Stratum A Stratum A Stratum A Tdd Air-filed WMer-filed Floor-
Source- son soil soil effective soil soil soil Thickness o( porosity in porosity in porosity in wal 

Exgceure kUUing •FNM air-li8ed air4ilad total Huid intrinsic relalivear effedive vapor capilary capBary capilary capBaiy •Mm 
duraOon, eepacalion, poroNI*, pofos**. poroaily. saturation. permeabilily. pwrnoabiSty, pemieability. zone. zone. zone. zone. p«rimotar, 

LT 6.* e.® 0.= Su ki krg K U hu 8»,a Xc^k 
(sec) (em) (cm^/cffl^) (cm'/cra^) (cm'/cm^) (cm'/cm') (cm') (cm') (cm') (cm) (cm'/cm') (cm'/cm') (cm'/cm') (cm) 

1 O.O0EH)O 1 4f8.W 1 0.284 1 ERROR 1 ERROR 1 0.276 1 1.71E-09 1 0.838 1 1 1.43E-09 1 133.93 1 0.482 1 0.083 1 1 0.389 1 4,000 1 

Areaef Stratum Stratum Stralum CapBary Total 
enclosed Crack- Crack Enlltilpyof Henry's law Henry-slaw Vapor A B C zone overs! 

•MB space to4em depth vaporizabon al constant at constant at viscosity at effedive effective effedive effedive effective DMiision 
yumon belBw area below ave. grounWvaler ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path 

me. grade. ralio. grade. temperalurs. temperalure. temperalure, temperature. coefficient, coefficient. coefficient. coefficient. coefltoienl. lengto. 
Que... A. n AH.,TS HTS HTS Mrs D*"s D-"B D-c D-T L. 
(em'/s) (cm=) (unidess) (cm) (cal/mol) (ainwn'/mol) (unilless) (g/cm-s) (cm'/s) (cm'/s) (cm'/s) (cm'/s) (cm'/s) (cm) 

1 2.S4ES04 1 1,80EH)6 I 2.2aE-04 1 200 1 8.111 1 2.83E-03 1 1.22E-01 1 1.76E-04 1 1 5.73E-03 1 OOOE+OO 

Exponent o( Inlinite 
Average Crack equivalent source Inlinite 

Cenwedlon Sourea vapor eMeckve foundation indoor source Unit 
pMh vapor Crack Bow rale diffusion Areaol Pedel attenuation bidg. lisk Reterence 

lenslli. conc.. radiua. Mobldg., coefficient. crack. number. coefficient. conc.. (actor. conc.. 
I. QSMK* 'crack Que pu-k 

Acracfc exp(Pef) a CbUHl. URF RTC 
(em) (M8/m') (em) (em'/s) (cm'/s) (em') (unitless) (unitless) (pgtoi')' (mg/m') 

1 ?« 1 1.S^HM 1 0.10 1 8.33EH>1 1 S.73E.03 1 4.00EH12 1 8.66E+1S7 1 S.51E-05 1 1.00E+00 7.85-08 1 3.0E-02 1 1 

J:\lndl_Sarvice\Pr(^ FilesyAKSteal (see Rem-Eng POO)\HamiHon, Oh<oyHHRAUEM\Groundwaler\SouthernnWtel AOC 13\MW-21S\Benzene_GW-ADV-Feb04.xls 10/21/2008 



AK STEEL FORMER ARCO HAMILTON PUNT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

"W4!i 
CALCUUTE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In "YES" box) 

YES I I 
OR 

CALCUUTE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in -YES" box and Initial groundwater conc. below) 

!ZZI 
ENTER 

Chemical 
CAS No. 

(numbers only. 

YES 

ENTER 
Initial 

grounctwater 
cone., 

Cw 

L 

Chemical 

98828 S.OOE+OO Cumene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Oepttl Totals must add up to value of Ly/r (cell G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soli stratum B, stratum C. stratum SCS soil type soil vapor 
temperature. space floor. to water table, stratum A. (Enter value or 0) (Enter value orO) directly above soil type (used to estimate OR permeability, 

T. Lf Lwr HA h. he water table, directly above soil vapor K, 
CO (cm) (cm) (Enter A. B. orC) water table permeabilltv) (cm^) 

1 11.1 1 200 1 658.96 658.96 1 0 1 0 A I SICL SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS sdl dry soil total soil water.fliled 
soil type bulk density, porosity, porosity. soil type bulk density. porosity, porosity. soil type bulk density. porosity. porosity. 

iMtaeSoa p/ n* p/ n' e/ LookiiaSol P»^ 
n= 

(g/cm») (unittess) (cm'/cm*) (9/cm') (unitless) (cm'/cm') PawnMari (g/cm*) (unitless) (cm'/om') 

1 SICL 1 1.37 I 0.482 1 0.198 1 1 1 1 1 1 1 1 1 
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 

Enclosed Enclosed Enclosed Average vapor 
space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. differential. length, width. height. width, rate, Leave blank to calculate 
AP L« w. H. w ER 0... 

(g/cm-s^) (1/h) (Urn) 

\ 10 1 40 1 1000 I 1000 1 366 1 0.1 I 0.25 3 C 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens. noncardnogens, duration, frequency. carcinogens, noncardnogens. 
ATc ATHC ED EF TR THQ 

(unitless) (unitless) 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
groundwater concentration, 

FI»t\AK8lMl (tM R«nv£ng POO)VHi I. OhioSHHRAUeM«3roundVi^wX6ouewm Parc«< AOC 13NMW-218VI»oprDf>y4bMZMM_GM4kD&-^*W>4.i* 10/21/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEWUMMI. BUTIER COUNTV, OHIO 
BASEiJNE MUUAN HEALTH Risk ASSESSMENT 

BflERMEOMTE CALCULATIONS SHEET 

SMmA SbakmiiB SbaluroC StrakmiA SlralumA StrakanA SlralumA TolH AIntaad V^WofkflBBd Fkraa-
Sowca- Mi Mi' HH ellecliw Mi' act act TldcknaMH praoffiki Mmaiiyin poraattym wM-

Eipowm bdUbig HI MWI HrWIial drdlBd inklMic iHHIwHr aOecllHauapa f caiMaqr capRai* aaam 
dunHpa •cpamSon, pamHIy. pomH^. PMMiiy. MluraHcm, pemmbBly, pannaabMy, mna. Moa, Moa, Mna. 1 paiiiiiaiar. 

t LI e.* 6.' 9," Sb k> A, k. U Da ®w*« Km, 
iMCt (cm) (cmW) (cm'tan') (cm'/cm') (cmW) (cm') (cm') (cml (cmi (cmi'fcm') (cm'/cm*) (cm?Aan*) (on) 

1 0.ME400 1 468.96 1 0.284 1 ERROR 1 ERROR 1 0.278 1 1.71&09 1 0438 1 143E49 1 133.93 1 0482 1 0;083 1 0.399. 1 4i000 1 

Arascf Stratum Stratum Stratum Captey TolH 
•ndoMd ClMfc- Crack EittHwcf Hofii/aiiM Hamyskm A 8 C zona cwaraO 

BMQ: NMca t»4oM daiHi wpchzHlonel eaoHMtiH ccnHanlH HacoHlyH aSacUua aOacllw aliaeliw cflbcttM aiiacliM OObHon 
bakm area bckw aimgreunilirator 8w.gnwndMato r aw.aM (liMon dttkiHen dWOHon dUhnion HBuHen path 

ratK gmdi. mdo. oraHc. tampankm, tompaialum, GIMlHOania CTi«ia»l«nl ooandanl. coaOkaanl. lanHh. 
A* 1 Zeoa AHir. H,, Wia Mra D^a O-c D-„ B-T L« 

(cmfw (cm') IMMMC) (cm) (OMMI) (HnMn'MMl) (uniiaM) (gtaM) (cm'/a) (em?« (cm^M (cm'/i) (cm'/a) (cm) 

1 200 1 12429 1 S.1SE4)3 1 2.21E41 1 1.76E-04 1 4.23E43 1 0.00E«00 7.e4&«6 1 2.61&04 1 459i96. 1 

Expcmnlof ktfnta 
Awrago Crack aquivHenI 

loundHiim 
•oiaoe lidlHto 

rnnwifllnii Sourae Mpcr cOacUm 
aquivHenI 
loundHiim indoor aouma Unt 

pMb wpor Crack OmlrnM dMUkm Ami of PadH aBanuHlbn I>i4» riak Rafamnca 
hnoai. caob, radui. kOotklB.. oofllBctenli cnck. nyfiHar, eaaOclaid, concL, taelor.. conc.. 

W Cum, r<nd cu 0^ Asracfe aqKrW) a Cuou URF RIC 
(cm) (unAn') (cm) (cm'« (cm'/8) (cm") (laMaH) (urttaM) (iwftn') (mkm')' (moAn') • 

1 pn 0.10 lou^nii 4.23&0S 1 4;0aEHI2 1 NA 1 4.0E41 1 

J;ttndLBanleMPiajKl f«B<WU(8taal(faa Rem«igPOO)IMMiRkin. OMo\HHRA\JEUVQn MAOC 131MVV-21SUM(«i|«ltMnZMiOWA^ IOai/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

OWAOV 
Stanton 

tADV I 
3.1; Oaw4 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I 

OR 
1 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X' in "YES' box and Initial groundwater conc. below) 

ZIZI 

Chemical 

YES 1 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. conc., 

(numbers only. Cw 
no dashes) (pa/L) 

1 91203 1 2.10E+02 1 Naphthalene 

ENTER ENTER ENTER - ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Livr (cell G28) Soii 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor 
temperature, space floor, to water table. stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability. 

T, W Uvr h4 h« he water table. directly above soil vapor k. 

rc) (cm) (cm) (cm) (cm) (Enter A. 8. orC) water table permeability) (cm^) 

1 11.1 1 200 1 658.96 658.96 I 0 1 0 A I SiCL SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A SUatum A Stratum B Suatum B Stratum B Stratum B Stratum 0 Stratum 0 Stratum C Stratum C 

SCS soil dry soil total soii water-filled SCS soil dry soil total soil water-filled SCS soii dry soil total soil water-filled 
soil type bulk density, porosity, porosity. soil type bulk density. porosity. porosity. soil type bulk density. porosity, porosity. 

ijMiwp8«a p/ n* 0/ iMlnvSoi p/ n- Lookup Soi n" 
Panmelm (g/cm') (unitless) (cm'/cm*) Psrwnetm (g/cm') (unitless) (cm'/cm') (g/cm') (unitless) (cm'/cm') 

i SICL 1 1.37 r 0.482 r 0.198 I 1 1 1 1 1 1 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate Into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. differential. length. width. heighL width. rate. Leave blank to calculate 
AP Li w. H. w ER Q«i 

(cm) (g/cm-s®) (cm) (cm) (cm) (cm) (1/h) (Urn) 

1 10 1 40 1 1000 1 1000 1 366 1 0.1 1 0.25 • i: 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcincgens. noncardnogens, duration, frequency, cardnogens, noncardnogens, 
ATc ATMC ED EF TR THQ 

(vrs) (vrs) (davs/yr) (unitless) (unitless) 

Model used to calculate air concentration • exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

Fi»t\AK8toil {%— RMiv€ng POO^HtrrMon, OhwNHHRAUEM^ourxKvitofSSoultwm Pvcai AOC 13MyrM-2tS\h I GW^Vlpekkjdi 10/21/2008 



AK STEB. FORMER ARGQ HMMLTONPIANT 
NEWMMMI. BUTIER COUNTY. OMO 
BAEELME HUMAN HEALTH RISK A8SESSMBIT 

MIERMEOIATE CALCULATIONS SHEET 

SMiniA SIMumB SMumC SIMumA SMumA SlialiBnA SIralumA Tdd AIMVad waiaMBad Floor-
Sauca- nl Ml mt CBBCHW acO aeO adl THeknaaaef pemittyln pwagyi" poipaityln aM 

DOIDitttf DORMMV 
aMDad 
DQRMilV 

(cMBM WrinHe rataitoair 
pafTOMtoAyt pamM^ 

r capBaiy 
sona, zona, 

capBaiy 
ZOM' paZaL 

t LT 6/ 
liwuMyt 

e.' e." Sk ki k. lo no 6.0 Xp-

(MCl (CM (cm'itm*) (cmW) (emVcm') (cm'/em*) (cm') (cm') (cm') (cm) (cm^/cm*) (cm'/em') (cm'/cm') (CM 
, 

iM'j'yT.'.mi 4M:W 1 asM ••ungual BIROR I 0.270 1 1.71E-08 1 0M8 1 1.43E^» 1 133i83 1 0A62 1 1 0.083 1 0.308 1 4.000 

Aiaaof StMiim Stratum Sbdum CapBav Told 
andbaad Cncfc- Cmcli EnUMpyof Hamy^Mw Hanyalaw vapor A B C zona owanS 

vJSuioii 
•IMca toMM dapm wpcriiallanM conclanlM ccralanlal viacodlyal alladim aliadlm adadhe alladiva dhdiw DWudon 
liahw ama Mow aw-tcO dnuaion dUhNlan dHMon dHUdon dnhakm pad! 

Ma. gmdi. Mb. B»*«a. iMnpmtira, lampaMiaa. coaffidanL ooaOUanL ooalBdanl. cxMlBdsnl, coaMdart. iMiglh. 
A. n Zck AH,,Ti H,, Wrt Mn D-. D^c D-„ O^T U. 

(dii'/i) (cm») (MnaaM) (CM (cMmol) (NiiMn'/iiid) (laiUaaa) (otaiM) (cm^M) (cm'/a) (cm'« (cm'/a) (cm'/B) (CM 

1 2.MB«P4 1 t.aaE«M 1 1 2M 1 Jieoi 1 LMB04 1 7.12&03 1 1JS&IM 1 3.a6E«3 1. OiQOEtOa 8.07&IM 1 460.96 

E3(pQtianlo( lidnBa 
Aaanga fjarfc aqiAalanI •ource Mhiia 

eawadiat Soaca aapor aOadiim ioundalian Maw aouma UM 
paBi M** Ciacli Saw:Ma dWiiidn AmaM Pedal attanuallon ana. nafc Raiaranca 

NnoBi. oonc.. mtiH. MoUi». coalldanL cmek. nunbar, rrinfflrlnnl. oonc.. (Bder. cane.. 

I. tamM (U OP- axp<P«/i. a URF RIC 
(cm) btafaf} (CM (cm'M (cm'M) (cm') (unMaaa) (unBlaaa) (anftnV (maim') 

1 »» 1 VM£*m 1 0;10 1 e.33EMt 1 9.86E-03 1 4ME*a2 1 2.37E«234 1 1J70EM 1 1.76E:01 1 NA 1 9.0E4O 1 

J;UndLSenleM>i(^ FlMUU<Slaal:(Me RamCi« POOIMmRon. OWrtHHRAVOiVGiounilwMertSiiiillieiigW^ 13^21S\Np|MiMaMjGVV^^ab04iids loaioboa 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

aMMHL 
GWLAOV 

h/»ftion3.t;02A)^ 
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In "YES" box) 

VES i I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter -X" in -YES" box and Initial groundwater tronc. below) 

T 

ENTER 

Ctiemltal 
CAS No. 

(numbers only, 
__no_dashes^ 

YES 

ENTER 
Initial 

groundwater 
conc., 

Cw 

iLSli— 

J 

Chemical 

91576 3.42E+02 2-Methylnaphthalene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Ly^ (cell G28) Soil 

Average below grade Thickness Thickness sb^atum A User-defined 
soil/ to bottom Depth Thiduiess of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor 
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability. 

T. U Lwr h* h. he water table. directly above soil vapor K 
rc) (cm) (cm) (cm) (Enter A. B. orC) water table oermeabilitv) (cm') 

1 111 1 200 1 773.18 731.52 1 "1-66 i 0 B 1 s SIC 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
stratum A Stratum A Stratum A stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-fllled SCS soil dry soil total soil water-filled 
soil type bulk density. porosity. porosity. soil type bulk density. porosity. porosity. soli type bulk density, porosity. porosity, 

LoWaiaSail n» 8.* LoolopSel 
PWTWttIt 

Pfc" 8." LoolaipSoi 
Parsmttert 

p." 
(g/cm') (unltlessi (cm'/cm') (g/cm') (unitless) (cm'/cm') (fl/cm®) (unitless) (cm^/cm®) 

1 SIC 1 1.38 1 0.481 1 0.216 1 s 1 1.66 1 0.375 1 0.054 1 1 1 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soit-bldg. space space Enclosed Floor-wall Indoor flow rate Into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness, differential, length, width. height. width. rate. Leave blank to calculate 
AP La W, H, w ER cu 

(g/cm-s') (cm) (cm) (cm) (1/h) (Um) 

1 10 1 40 1 1000 1 1000 1 366 1 0.1 1 0.25 • c 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens. noncarcinogens. duration. frequency, carcinogens, noncarcinogens. 
ATc ATMC ED EF TR THQ 
(yrs) (unitless) (unitless) 

Model used to calculate air concentration • exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

FiMtAKSlMl («M R«nvEng POOAHMnilton. OMeVHHRAUEUyo unSoutfttmParMlAOC 13UMM-27M I <lW(fi2>V.F»b04j* 10/21/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BLITLER COUNTY, OHIO 
•ASEUNE HUMAN HEALTH RISK ASSESSMENT 

INTERMEDIATE CALCULATIONS SHEET 

MHI-2TM 

SIralumA SIratumB StralumC SIralumA SIralumA SIralumA SIralumA Total Air-tilled Water-filled Floor-
Source- soO soil soil effective soil soil soil Thickness et porosity in porosity in porosily in wal 

Exposure buitding air-Mled airliOed ar-tllled total lud Mrinsic relalivear effective vaper capiOaiy capMeiy capiOaiy capiOaiy seam 
duralisn. separalien. porosity. porosily. porosity. saturation. permeabilily. permeability. permeabOity, zone. zone. zone. zona. perimeter, 

t LI o." 6.'= S«i ki K UB IV. e.« 8*,.. /(..•I* 

(sac> (em) (em'/cm') (cm^/cm^) (cm'/om') (cm^/cm') (cm^) (cm') (cm') (em) (cm'/cm') (cm'/cm') (cm'/cm') (cm) 

[ o ooeroo I S7J.10 1 1 0.20S 1 1 0.321 1 ERROR 1 0,204 1 1.49e-0S I 0.044 1 1 1.2SE-08 1 17,00 1 1 0,375 1 1 0,122 1 1 0,203 I 4,000 1 

AIM of 
•ndoMd Ciack- Crack Enttulpy of Hamy's law 

•Wg, apace to-tcIN dapHi vaporizalion al conctant at 
venUalion below area below eve, groundwater eve, groundwaie 

rale, grade, ratio, grade, temperature, temperature, 

QbuUna A» n AH,TS HTS 
(cm'/i) (cm^) (unllleaa) (cm) (cal/moll (alnHTt'/mol) 

Henry's lew 
constant at 

ave. groundwater 
temperature, 

KTS 
(unitleas) 

VNior 
viscosity at 

ave, soil 
temperature, 

Mrs 
(g/cnv8) 

Stratum 
A 

effective 
diffusion 

coefficient, 
0*% 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

ooefficieni, 
D-"B 

(cmVs) 

Stratum 
C 

efleclive 
diffusion 

CapMary 
zone 

effective 
diffusion 

coelKcienl, coefficient. 
D-c 

(cm'/s) 
D-„ 

(cm'/s) 

Tetal 
overal 

effective Diffiision 
diffusion path 

coefficient, length, 
D*", LB 

(cm'/s) (cm) 

200 1 16,227 1 1,3SE-04 1 S,80E-03 1 1 1.76E-04 1 2.74E-03 1 8.44E-03 1 O.OOEH>0 1 4,32E-04 1 2.43E-03 1 073.18 1 

Exponent of Infinile 
Average Crack equivalent sourca Infinile 

CenvecOan Source vapor effective foundation indoor source Unit 
pMh vaper Crack low rale dOlusien Areaet Pedet attenuation btdg. risk Reference 

tsagffi. eenc.. radius. Mobldg., coaficienl. crack. number. ooeAdem, cone.. factor. conc.. 

Is Ccnu Q.., A™. exp(Prf) a Cusina URF RfC 

w (em) (cm'/s) (em'/s) (em') (unOtees) (unHtss) (MOfin') (MBffn')- (mg/m') 

MO I 1.WENI3 I 0.10 I 8.33EH)1 I 2.74E-03 I 4.00EH)2 tfNUMI I 2.75E-04 I 5.406-01 I NA I 7.9E-02 

•MP 

J:\lndLSaivtca\Proiect FOasyAKSIael (sae Rem^ POO)\Hamiltan, Ohio\HHRA\JEM\Graundwalet\SoulhertCROitel AOC 13\HW-27M\2-Methylnaphlhalena_GViFAOV-Fefa04jds 10/21/2000 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

IMMZiL 
QW-AOV 

h/>f»ion3.1;02AK 
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In "YES" box) 

3 YES L 

iNTER 

Chemical 
CAS No. 

(numbers only, 

YES 

ENTER 
Initial 

groundwater 
conc.. 
C„ 

iliSii 

OR 
MAC 

T 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" t)ox and initial groundwater conc. tielow) 

c 3 

Chemical 

71432 1.23E+01 Benzene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of L^r (cell G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum 0. stratum SCS soil type soil vapor 
temperature. space floor. to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability, 

T. Lf Uvr fu he water table. directly above soil vapor k. 
rc) (cm) (cm) (Enter A, B. orC) water table oermeabiiitv) {cm') 

1 11.1 1 200 1 773.18 731.52 1 41.66 1 0 B 1 s SIC 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratjm B Stratum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-Ailed SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled 
soil type bulk density, porosity. porosity. soil t^ bulk density. porosity. porosity. soil type bulk density, porosity. porosity. 

LoeiweSea ^ p/ n* e/ Lookup 80l Pk" n« Lookup Sei Pk® n® 

(unitless) (cm'/cm*) Peranaltn (unitless) (cm'/cm^) Panmolora 
12(22^ (unitless) (cm'/cm®) 

SIC 1.36 0.481 I 0.216 T 0.375 0.054 X I 
ENTER 

Enclosed 
space 
floor 

thickness. 
Uu 

ENTER 

Soil-bldg. 
pressure 

differential, 
AP 

^g/cm^^ 

ENTER 
Enclosed 

space 
floor 

lengtfi, 
L. 

M 

ENTER 
Enclosed 

space 
floor 

width. 
W, 

(""I 

ENTER 

Enclosed 
space 
height, 

H. 

M 

ENTER 

Flo(X'-wall 
seam crack 

width, 
w 

issl 

ENTER 

Indoor 
air exchange 

rate, 
ER 

m 
_!2_ _40_ tooo 1 ^000 1 366 0.1 

ENTER 
Average vapor 

flow rate into bidg. 
OR 

Leave blank to calculate 
cu 

I 5 I 
ENTER 

Averaging 
time for 

carcinogens, 
ATc 

^ 

ENTER 
Averaging 
time for 

noncarcinogens. 
AT, NC 

ENTER 

Exposure 
duration, 

ED 

(ri 

ENTER 

Exposure 
frequency, 

EF 

ENTER 
Target 
risk for 

carcinogens. 
TR 

^JunitiessJ^ 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 
(unitless) 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

tUEIAQrauwewlwIOoyeum Pwwl AOC 13WVM7l»Sene«w.QWAOV.FeS<»6A 10/21/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BLITLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSM»<r 

INTERMEDIATE CALCULATIONS SHEET 

Stratum A StratumB Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-fBad Water-IBed Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in waB 

Eirposuia building nil iiMa li nil BMiii air-MM total iuid intrinsic rataSiveair effective vapor capillary capBary capBary capBaiy seam 
duration. separation, porosity. porosity, porosity. saturation. permeability. permeability. permeabilily. zone. zone. zona. zone. 

t Lr 6.* e.° 0.'= Sa ki K.. K U rw e..ci Xc-d 

laac) (em) (cm^/cm^) {emblem') (cm^/cm^) (cm'/cm') (cm') (cm') (cm') (cm) (cm'/cm') (cm'/cm') (cm'/cm') (cnO 

1 ?.8p(fR» 1 S7J.ig 1 1 0.285 1 0.321 i ERROR 1 0.284 1 1.49E-09 1 0.044 i 1 1.2SE-09 1 17.05 1 1 0.375 1 1 0.122 ! 1 0.253 I 4,000 1 

Araaof 
•ndotad Crack-

io^otal 

Obidiing 

Js£>± 
AB 

(em=) 

Crack 
daplh 

area balow 
rako, grada, 

n 2au* 
(unWeaa) (em) 

Enlhalpyol 
vaporizalton al 

ave. groun^valer 
tamparalura, 

AH,,TS 

__Jraj/njo2____ 

Hanry'slaw 
constant ai 

ava. graundwaler 
lainpafalure, 

H,s 
_Jalnwn^/mol)_ 

Hanry'slaw Vapor 
conNanlal viscosily at 

ave. groundwaler ave. soil 
tamparalura. tamparalure. 

•TTS Mrs 
(unMaM) (q/cnva) 

Stratum 
A 

aSactive 
dMiuston 

coaffidant. 
D-"* 

_(ai^/s^ 

Stratum 
B 

affective 
tkNuston 

coeffictartl. 

O-B 

(cm' '!± 

stratum 
C 

effective 
diffuaion 

coefficient. 

D-c 

CapBary 
zona 

effective 
diffusion 

coefficient. 

D'"cz 
_Jaii|/s^ 

Total 
ovaral 

effective 
diffusion 

coefliciant. 
D-T 

_Jcm2^ 

Oiffusien 
path 

Ld 
(cm) 

2.54E'»04 1 1.806+06 1 2.22E-04 1 200 1 8.111 1 2.83E-03 1 1.22E-01 1 1.76E-04 1 4.S7E-03 1 1.42E-02 1 O.OOE-rOO 1 5.69E-04 1 3.87E-03 1 573.18 1 

Exponent of Iniinite 
Average Crack ecjuivalenl source Infinite 

Canuaction Sourc* vapor effective foundation indoor source Unit 
IsMh VafMT Crack flow rale diffusion Af«aaf Pedal attenuation taldg. ask Rateranca 

tangth. eonc., radius. MoMdg.. coaffldant. cnck, number. coefRdem. conc.. factor. conc., 

U CsMK* 'cmdt 
QCnck 

AoMk exp(Pe') a CwMng Ul»^ RfC 

M (cm) (cm'/s) (cm'/s) (cm') (unilleas) (unitlass) (pg/m') (uoffn')-' (imKm') 

0.10 I e.33E*01 I 4.57E-03 4.0QErO2 1.0aE*1»B I 4.1BE-04 I 6.22E-01 I 7.aE-0S I 3.IIE-02 

IMC 

J:)lndLSarvica\Pic^ FkasiAKSteel (sea Rem-Eng POO)\Hamilton, Ohio\HHRA\JEM\Qroundviratar\Sout)iarrfiRdiBel AOC 13)MW-27M\Banzena_6W-ADV-Fab04j(ls 1(V21/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

TWov-l 
|v»>ion ».1; 82W4 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X' In "YES" box) 

YES C 1 

YES 1 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. cone., 

(numbers only, Cw 
no dashes) (MO/L) 

1 91203 1 9.84E-^02 1 

C 

OR 
MA 

T 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and Initial groundwater cono. below) 

Chemical 

Naphthalene 

ENTER ENTER ENTER ENTER EITflR ENTER •— ENTER ENTER EfTflR ERTER -
Depth Totals must add up to value of Lwr (cell G28) Soil 

Average below grade Thickness Thickness strabjm A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C. stratum SCS soil type soil vapor 
temperature, space floor, to water table. stratum A, (Enter value or 0) (Enter value orO) directly above soil type (used to estimate OR permeability, 

T« LF Lwr h* h. he water table. directly above soil vapor K 
CC) (cm) (Enter A, B, orC) water table oermeabilitv) (cm^) 

1 111 1 200 1 773.18 731.52 1 4166 1 0 6 1 s SIC 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A StraUjm A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C stratum C 

SCS soil dry soil total soil water-Ailed SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled 
soil type bulk density, porosity, porosity, soil type bulk density. porosity. porosity. soil type bulk density, porosity, porosity. 

LoekupM ] 1 Ph* n* 8/ LMkt^Soi p.' LogkupSoS 

(g/cm') funitless) (cm'/cm*) PanmNrt (g/cm^) (unltless) (cm'/cm') ParwTwton (g/cm®) (unltless) (cm'/cm') 

[ SIC 1 1.38 1 0.481 I 0.216 I s 1 1.66 I 0.375 1 0 054 1 1 1 1 i 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil-bidg. space space Endosed Floor-wall Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

Sickness, differential, length, width. height width. rate. Leave blank to calculate 
AP L. w. H. w ER Q..« 

(cm) (g/cm-s") (cm) (cm) (cm) (cm) (1/h) (L/m) 

[ 10 1 40 1 1000 1 1000 I 366 1 0.1 1 0.25 • c 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens. noncardnogens, duration, frequency, cardnogens. noncardnogens. 
ATc ATNC ED EF TR THQ 

W (vrs) (vrs) (davs/vr) (unltless) (unitless) 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
flroundwater concentration. 

FmtAKttm R FMIAOC ISMMaTM 10/21/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

MTERMEOIATE CALCULATIONS SHEET 

Slrahim A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filed WMer-IBed Hoor-
Source- sol toil soil ellective so8 SOD sob Ttricknessof porosily in porosily in porosily in wal 

Exposure kuiUing •r-«led airEled ar-tMed total Huict Mtinsic relative air sBecbve vapor (»piltary capBary capBary capBary seam 
duralion. separalion. piMosily, porosity. porosily. saturation. permeability. permeabitily. permeability. zone. zone. zone. zone. perimeter. 

t LT 8.* 8/ 8.' Su K U IW 8.CZ 8,.= 
(sec) (em) (cm'/cm^) (cm'/cm') (cmVcm^) (cm^/cm') (cm') (cm') (cm') (cm) (cm'/em') (cm'/cm') (cm'/cm') (cm) 

1 O.OB^H» 1 I73.1B 1 0,265 1 1 0.321 1 ERROR 1 1 0.284 I 1.49E-08 1 0.844 1 1 1.2SE-09 1 17.05 1 1 0.375 1 0.122 1 1 0.253 1 1 

Araaef Slralum Sbatum Stratum CapBary Total 
enclosed Craek- Crack Emhstpyol Henry-slaw Hsrvy-staw Vmior A B C zone overs! 

"88- space lo-telal depth vaporization at constant al constant al viscx)^ at ellective effective effeekvs effeckve effective Diffusion 
vsnWation below area below ave. groundwater ave. groundwater ave. groundwater eve. sol diffusion diffusion dWusion diHusion diffusion path 

rale. grade. ratio. grade. temperature. temperature. temperature. temperalurs, coefficient. coelHdant, ooefficieni. coefficierl. coefficient. length. 
(W, Ae >1 Zc»* 4H,,TS HTS K,s Mrs D-, D-, D-c D-„ D", U 
(cm'/s) (em') (unMess) (cm) (cakmol) (atm-m'/mcl) (unitless) (alcm-s) (cm'/s) (cm'/s) (cm'/s) (cm'/s) (cm'/s) 

1 2.54E*04 1 1.80E«06 1 2.22E-04 1 200 1 12,901 1 1.66E-04 1 1 7.12E-03 1 1 1.76E-04 1 3.09E-03 1 9.S4E-03 1 O.OCE-rOO 1 1 4.S5E-04 1 2.70E-03 1 573.18 

Exponent of infinle 
Average Crack ec|uivalerl source Infinle 

Cenvaotion Source vapor ellective foundation HKloor source urn 
palb vapor Crack •owrale dWusion Area of Peclel attenuation bidg. risk Reference 

Isngtli, cone.. radha. intobldg.. coefficient. crack. number. coefficient. cone.. lacier. eonc.. 
Lp ru«« Qu. cr-' Acnd exp(Prf) a Cuew, URF RIC 

(cm) (PBim') (em) (Cffl'/S) <em') (unWsss) (unlless) (rmrin') (Htkm')' (mg/m') 

MB I 7,BaE«03 I a.ie I ».i3E*01 I 3.09E-03 I 4.00E*02 7.31E*292 I i.03E-04 2.12EH)0 3.QE-03 I 

J:«idLSwv«ce\Prpiacl Filas\AKStaN (see RenvEng POO)\Hamillon, Ohio\HHRA\JEM\Groundvvate(\S(XilhcrtCRMel AOC 13\MW-27M\Naphthalene_GWLADV-Fel)04.xts 1<V21/200a 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

OW^V 
^^•raion3.1;02^ 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

VES I I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and Initial groundwater conc. below) 

JT 

ENTER 

Chemical 
CAS No. 

(numt>ers only, 
^j>^ashes^_ 

YES 

ENTER 
Initial 

groundwater 
conc., 

Cw 

1 

91576 9.38E+02 2-Methvlnaphthalene ](Surro9ate for 1-Methylnaphthalene) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ERTIR— 
Depth Totals must add up to value of LIMT (cell G28) Soil 

Average below grade Thickness Thickness Stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C. stratum SCS soil type soil vapor 
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability. 

T. W Lwr h* h, he water table, directly at>ove soil vapor kv 

CC) (cm) (cm) (cm) (cm) (Enter A. B, orC) water table permeability) (cm') 

1 111 1 200 I 407.73 200 1 207.73 1 0 B 1 SIC SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soii total soil water-filled 
soil type bulk density, porosity. porosity. soii type bulk density, porosity. porosity. soil type bulk density, porosity. porosity, 

p/ n* 8/ UMfcl^S«S p/ n" 8/ Lookup Sod e." 
(9/cm') (unitless) (cm'/cm*) PvanwWre (g/cm'j (unitless) (cm'/cm') Pwpmoton (g/cm^ (unitless) (cm'/cm*) 

1 SICL 1 1.37 1 0.482 1 0.198 I SIC I 1.38 r 0.481 1 0.216 1 1 1 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness, differential. length. width, height, width. rate. Leave blank to calculate 
AP L. w. H. w ER CU 

(cm) (g/cm-s^) (cm) (cm) (cm) (cm) (1/h) (Urn) 

1 10 1 40 1 1000 1 1000 1 366 I 0.1 1 0.25 • c 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncardnogens, duration. frequency, carcinogens. noncardnogens, 
ATc AT,B5 ED EF TR THQ 

(vrs) (vrs) (davs/yr) (unitless) (unitless) 

MOM 
* 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

FIMWKSIMI (M« R«n^ PI)0)IHwi«i>n. ONc TiP«MlAOC1MM»78M-lk I d^^V-F*b04jdl 10/21/2008 



AK STEEL FORMER ARCO HAMLTON PLANT 
NEWMIAMt; niOER COUNTir, 0N» 
BASEiaCHUUAN liEALIHiaSK ASSESSMENT 

MTERMEOIATE CALCULATIONS SHEET 

SbahoaA SbahniB SiralionC SMumA SIraliimA SbabanA SbakanA Tdd AlPdOad WiteMBBd FkMP' 
Sowe^ •eS •Ol' aeO aOodivo cod. ' acd lOd TWoknaaaoi pomadyte 

capBanr 
pamidyiii telO 

EKPPMM WUbig Nrliyiil obdted kilaiM bddMki •aladvadr dbcdva vapor capdloiy 
pomadyte 
capBanr eapBanf aaam 

duaUan, •opandon. paraeOy, PonaUfi pomteif. oahaaHon, paimoaUdiy, ^ajMdu poiniMlMy. aona, xona. aoiw. JBono, 1 .aiimalaf. 
T LI «.* 0/ e*' s. b b. k. U. a. ®W,S1 

Heel (end (cmW) (cm'/cm*) (cm'/Gm*) (cai*/cm*> (em?) (cm') (cm*) (cm) (cm'fcm') (cmfton?) (cm'fcm') (end 

1 o.oge«M 1 2BT.n [ 0^ 1 OBBS 1 ERROR _L 0J76 1 1.T1E4)0 1 S838 1 1.43&08 1 192.31 1 0:431 1 1 0.057 1 0>I24 1 4.000 1 

Aiwol SIralum Skalum Sbahen CapBaiy Tdd 
•MkMll Gnd^- Ciack ErthMpyof Hom/olaw Hen/alow Vapor A B C zona owaiad 

BUS •pan loMlt vaperiaoUonal ooMianlal conolanl.ol vbeoittyal adbcBva aBacUva aBacdva cBacdva ciiaedra DdbHhm 
below area balew 1 Me: oieundaala r 1 aMa,aed liOkakm dOlkiaiHi ddkakm (ddbdon ddfaahm padt 

niB. gmio, labn, grate. coelOcienL iiiiiidli'kad. coedUanl, coalBdanli codddad. IwigOi. 
A. n Z<»a AH,IB HI. HI. PIS D-* D-, a'c D-i La 

(cm'N) (OB') (vnHMOl (cm) (odAnoO (aliiHn?/maO (laddeaa) (OlEOM) (Gm?/a) (cm?/a) (cni'« (cm'/a) (cm'/a) (did 

!!»*.'• BIF.T .• »»;: ̂ .'11 200 1 16.227 _L 1.3SEm4 1 S.S0&03 1 llTOEte 1 3.42E4I3 1 2.74E4)3 1 SOOErOO 1 1 3.47E4M 1 3.71E04 1 207.73 1 

» • •» —M EipanBnijQi 
Avarage Crack eqteteonl aoiaoa bCnto 

GonvBctton Soum vapor agadivB hamdaliaii iiidoor •OUltB Untt 
pUh vapor Ciack downte dUhaion Araaof Padot ittonii^ion UdB. ttok Rnfrrnnrn 

Uiigdi. cone., ladhw. hteUds. cooOkteol, crack. maidiar, ooefidanl, oonc., tador. oonc.. 
1* C,^ 0.0 OP- Aa_ «iKiV> o CkuMv URF RIC 

lend (end (cm'/o) (cm'/d) (cm') (iiNdaaa) _liahn»| .JUgftnY' (moAn') 

1 M« 1 1 0.10 1 3;42E<03 4.0QE«02 1 1.07E^264 1 1.22&04 1 6A3&01 1 NA 1 7.0&O2 1 

r-iMD-

JAIndLSmlGaVnlKl FSaMKSM (MB Ram«ng POOIMmllon, OhIolHHRAUEMVQim let AOC 13\im-»SM-U •jQMMDVftblMJiii laaioooa 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

GWMDV 
^tenion 

WkDV 
3.1;02/(M 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES Q 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In -YES" box and Initial groundwater conc. below) 

YES I y 1 

ENTER 

Chemical 
CAS No. 

(numbers only. 

ENTER 
Initial 

groundwater 
conc., 

Cw 
Siai] 

91576 1.93E+03 2-Methylnaphthalene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (cell 628) Soi 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of endosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor 
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability, 

T. LWT hA he he water table, directly above soil vapor K 
CO (Enter A, B. orC) water table permeability) (cm') 

1 11.1 1 200 1 407.73 200 I 207.73 I 0 B 1 SIC SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-fiUed 
soil type bulk density. porosity. porosity. soil type bulk density, porosity, porosity. soil type bulk density, porosity, porosity, 

LMiweSel Pb* n* e/ Lo«kupSoa p/ n» 0/ LeMwfi8«i 0*= 

Ferwrnim (g/cm') (unltless) (cm'/cm*) PsrwnMm (g/cm^) (unitless) (cm'/cm') PBwn*l*n (g/cm') (unlfless) (cm'/cm^) 

1 SICL I 1.37 1 0.482 T 0.198 1 SIC 1 1.38 1 0.481 T 0.216 1 r I 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Endosed Endosed Average vapor 

space Sotl-bldg. space space Endosed Floor-wall Indoor flow rate Into bldg. 
floor pressure floor floor space seam crack air exdiange OR 

tfiickness, differential, length, width. height. width, rate, Leave blank to calculate 
AP L. w. H. w ER CU 

(cm) (cm) (cm) (1/h) (L/m) 

1 10 1 40 1 1000 1 1000 1 366 1 0.1 1 0.25 3 L 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
Smofor time for Exposure Exposure risk for quotient for 

carcinogens. noncardnogens. duration. frequency, carcinogens. noncardnogens. 
ATc AT^ ED EF TR THQ 

llSi U21 (unitless) (unitless) 

Model used to calculate air concentration • exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

JIMLSM 4FaMVAK8tMl(SMRM>£r«POONteffliiBn.OtMHHRAUEIAQnNneMllw\8outlwaiPve«IAOC 10/21/2008 



iMC STEEL FORMER ARCO HAMLTON PLANT 
NEWHMML BUTLBt GOUNiy, OMO 
BA8EUNE HUMAN HEALTH RISK ASSESSMENT 

MTERMEOIATE CALCULATIONS SHEET 

Soutce-
S»A StabonB 

eoa 
SbNumC 

aoB 
SbalumA SimlumA 

aol 
hiiliiril 

SbalumA 
act 

tvlBflivB'ilr 

SbalumA 
aoA Dikbnaaael 

Total 
poroabyin 

AMlAiMW 

AMDad 
pomabyin 

JWIBBIW 

Wbtar-«ad 

•S? 
Floor-
Mb 

Gi^poMro 
MWtih# fWHBAilM 

•HHMMK • •/ capeey 96flni 

W—Wb 

t LT 
(cnS 

liimiimf, 

8/ 
(cm'/cn,'} 

8.' 
(cmW) 

joeeiy, 

8." 

(cm'ton*) 

MwraoMi, 

Su 
(an'/cm*) 

pwinsHMqf, 

«! 
(cm») (cml 

k. 
(em?) 

XOIWi 

u 
(eiifl 

no0, 
iw 

(cm'tan') 

niw, 

8«<i 

(cmW) 

nM« 

(em'/cm*) 

PBIUMIB 
Km). 
(cntt 

1 OJKEeOO 1 a07.73 1 0M4 1 0.2BS 1 ERROR 1 OJITB 1 i.7i&oe 1 assa 1 143E49 1 182.31 1 0.481 t 0;067 1 0A24. 1 4.000 1 

BMB-

AIM el 
cndcMd 

Nmee 
bclDw 

Cmcb-
KMbW 

Cmek 
deplb 

EnSMlpyal Hemylelaei Hem/elew 
eenHMtal 

Vapor 
UaooaByal 

mrJi 

Sbaliim 

A 

aSeeHw 
iflAiiion 

Sbaban 
8 

dUhfllon 

Sbalum 
C 

eOadim 

CapOaiy 
zora 

«aadiw 
HMhbi^b 

Total 
omiaB 

rfUhb^M 
Obhiatan 

iili.-' 

Own. 
fem'M 

fliade. 
A. 

(cm?) 

idto, 

n 
(llliiAim) 

•MIDw 

gradi. 

(cm) 

tempemlum, 
AK.I. 

(cNAnd) 

lemperalum, 

Mra 
(•biHn?/mel) 

MTB 
(wMeea) 

WIW* BEM 

MTS D-!, 
(cm^/a) 

D'a 
(em'/b) 

wuMVon 

D-c 
(cm^ta) 

GoMBcibnli 

(cm?M 

umueun 

coalbdanl, 
O-T 

(cm^) 

lan«b. 

U 
(GUI) 

LassiHM 1 laSEeOB | 1 2QB 1 16,22r 1 1JSE4M 1 B.80E«3 1 L78e04 1 3>I2E«3 1 2.74&03 1 1 0.(M)E«00 1 3.47&04 ) 3.71B04 1 207.73 1 

Avamga Crack 
Conuacbon Souma vapor albclhiB 

lanobi. 
vapor 
oonc.. 

Cmcfc 
radlua. 

bouiiata 
bdoUdg., 

dBuiion 
ooalBctanL 

Amaol 
cmcfc. 

i. Cmmm roxt Qm, OP- Kmtk 

(cm) (iMVm') (gn) (om'/a) (om'M ^cmf 

Exponantof 
aquhnM 

PecM 
number, 
•NXfW) 

taidB. 
oonc., 

iW( 

JmfiSSL juaisfL 
URF RfC 

jHsssi 
I 200 I l.iaEHH I 0.10 I ft33E«B1 I 3.42E-03 1 4.00EH»2 I ia7E»264 I 1J2&04 I 1.36EH)0 I NA I 7MM~\ 

I I 

JAbidLSeiHcNPraied nhiVHKSIael<ien Ram6«.P00)«lamRan. ObUHHRAUEHVOrM lAOC IStMWMTSUM MjBMAAinAFablMjdi iaai/2008 



AK STEEL FORMER ARCO HAMILTON PUNT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

IIW47|_ 
GWWSOV 

^sion 3.1; 02/0^ 

MMIIO 
D«fauiis 

CALCUUTE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In "YES* box) 

YES I 1 

YES 1 

ENTER ENTER 
Initial 

Chemicai groundwater 
CAS No. conc., 

(numbers only, Cw 
no dashes) (MQA.) 

71432 1 6.10E+02 1 

ENTER ENTER 
Depth 

Average below grade 
soil/ to bottom 

groundwater of enclosed 
temperature, space floor. 

T. Lf 

issl 

OR 
MA 

T 

CALCUUTE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box ar>d Initial groundwater conc. below) 

Chemical 

Benzene 

ENTER 

Depth 
below grade 

to water table, 

(cm) 

11.1 200 407.73 

ENTER ENTER ENTER 
Totals must add up to value of Lwr (cell G28) 

Ttiictcness Tttiolcness 
Ttilckness of soil of soil 

of soil stratum B, stratum C, 
stratum A, (Enter value or 0) (Enter value or 0) 

h. 
(cm) 

hi 

(cm) 
he 

(cm) 

200 ' 207.73 r 

Soil 
stratum 

directly above 
water table. 

(Enter A. B, orC) 

SCS 
soil type 

directly above 
water table 

I SIC 

—— 
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 
permeability) 

OR 

—SJTEr" 

User-defined 
stratum A 
soil vapor 

permeability, 
Kv 

(cm') 

SICL 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 

Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum 8 SUatum C Stratum C Stratum C Stratum C 

SCS soli dry soil total soil water-filled SCS soil dry soH total soil water-filled SCS soil dry soil total soil water-filled 

soil type bulk density. porosity. porosity, soil type bulk density. porosity. porosity. soil type bulk density. porosity, porosity, 

LMlHaSdl ' p/ n* flw* LMlneSol 
Pi H alMi 

Pi* 
n« LMkuas^ 

Pwnslwi 
Pi® n® 

(g/cm®) (cm'/cm®) (9/cm®) (unitless) (cm'/cm®) (g/cm®) (unitless) (cm®/cm®) 

f SICL 1 1.37 1 0.482 1 0.198 1 SiC I 1.38 [ 0.481 1 0.216 1 1 1 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 

Enclosed Enclosed Enclosed Average vapor 

space Soil-bldg. space space Endosed Floor-wall Indoor flow rate into bidg. 

floor pressure ftoor floor space seam crack air exchange OR 

thickness. differentia). length. width, height. width. rate. Leave blank to caiculate 
AP U w. H. w ER 

(cm) (g/cm-s') (cm) (cm) (cm) (cm) (1/h) lUm) 

1 10 1 40 1 1000 1 1000 1 366 1 0.1 1 0.25 1 L 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 

time for time for Exposure Exposure risk for quofient for 
carcinogens, noncardnogens. duration. frequency. cardnogens. noncardnogens. 

ATc ATHC ED EF TR THQ 

(yrs) ilLSi (davsArr) (unitless) (unitless) 

Model used to calculate air cor>centration - exposure data not used. 

Used to caiculate risk-based 
groundwater concentraUon. 

FIMVAKBINI (SM RenvEiie POOjatenRMi, Otw V-278NBMa*M.<3WAOV-F*dOti(fi 10/21/2008 



AK nSLraRI0iARCO:MMMLTCIN PLANT 
NBW^MAilL BiifnfRiCdUHrT. OIW 
BAEELME HUMAN HEALTH nSKASSESSMENT 

MTERMBMATE CALC4AATI0NS SHEET 

StahmA SMumB SbalumC SbahimA SliabmA SMimA smurnA ToM AIMDMI ViMaMBMl iter-
Seune- •M Ml ael OMadhia •el Mfl •el TMehnoMof pormylii pomiyin peiadtyin wdl 

eOMMMW OtfMy NMBnd all Wliiil el (lliiil MMiOdd MifeMk: laldlmair dbelm vapor capBan/ eNiian/ eapEiiiy capBmy •aom 
dMiallan, peraiily. pomlif. poweiO. MturaOen, pannaaUilir. cone. idno. Mha. iono. 1 Ndmbb. 

t LT 6.* e.» e." 6. k. U. ILi *w e.«. Xp« 

(end (i>m?/dm>) (cm'/cm*) (em'/bn^ (em?/cm^) (cm®) (em') (em) (cm?/em?) (em'/bn^ (eni'/bn*) (bid 

Logogooo 1 207.78 1 0.284 1 1 0J8S 1 ERROR 1 0.270 1 LTIBOO 1 0J38 1 143E49 1 1 182.11 1 1 O^Wl:. 1 1 .0i067. : 1 1 0A24 1 41000 

AM Of Stratum Siiaiini SMum CapBby 
ibno 

ToW 
•ndoMil Cradt- Craek EnMwef Hamy-ahM Maniy^m Vdper A B C 

CapBby 
ibno omM 

SMo. •pace to4eM daptti aaportnOonal cemlanlal oMMlartal HMOdtyN oBidlm oOMlm aBMlim aMiw oBaeOm Dlhbien 
Mrtiidkin tahNtf am bakw 1 wa. orotindbilit am. graumtaater am. eel dOiMion dlhiiion dAaien tlBliilon dntmii paOi 

iM*. flrada. nOo. ginda. lMii|i«alina, tamparalure, ooaflictani, eeaffidam. eeOOkmi. ooaflUonli eoolManl. (anglh. 

<W. A. 2^ AH,.™ HI. HI, PT8 D-. 0-c D-- D*i U 
(em'/o) (unHoM) (end (edftnel) (abiHn'/mol) (wMm) (gtaim) (em'/e) (em?/i) iSL'A}, (em'/fe) JS^ (end 

»T(-f! jao_ 8.1:11 I 2.a3E03 I 1.a2g01 I 1.78&04 I STIW 

Giack 
Expannlof 
•HMMM 

pbb 
lengUL 

icm) 

oene., 

(noAa^ 

Giadi 
mdkb. 

famt 

(end 

OBbbto 
mtotHg.. 

Qm 
(em'/D 

1 200 1 7A1EHM 1 0.10 

(ca'M) 

Ana of 
oadc, 

p^m 
Unil 

tHB. 
oonc., 

ooq^PiT) 

jsssaL Jisfisat iiiiS!^ 
URF 

5.73B<a I AiOCEHB I 8.BeE*167 I 1.76&05 I 1.30EHW I 7.aE« I 

j;MLSanAeaH>i4acl'FiaMM(SteN;<m ftain-El«;POO)\HaRilton. OiMHHRAUEMVOn f AOC 13«IW;27SV MLGV8AOV:foU4jili 1031/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

•WSI_ 
GW OW^AOV 

3.1:02/04 
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

C YES 

YES 

OR 
MAC 

TT 

3 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone, below) 

C 3 
ENTER 

Chemical 
CAS No. 

(numbers only, 
^^wdashesj^ 

ENTER 
Initial 

groundwater 
cone.. 

Cw 
Chemical 

91203 1.26E+04 Naphthatene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (cell G28) Soil 

MORE Average below grade Thickness Thickness stratum A User-defined 
• soil/ to bottom Depth Thickness of soil of soil Soil SCS stratiim A 

groundwater of enclosed below grade of soil stratum 8. stratum C. stratum SCS soil type soil vapor 
temperature. space floor. to water table. stratum A. (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability. 

T. Lr Lwr h* h. he water table. directly above soil vapor K 
rc) (cm) (Enter A. B, orC) water table permeability) (cm') 

1 111 1 200 1 407.73 200 I 207.73 I 0 B 1 SIC SICL 1 I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A StraUim A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C 

SCS soii dry soil total soil water-filled SCS soil dry soil total soii water-fllied SCS soil dry soil total soil water-filled 
soil type bulk density, porosity. porosity, soil type bulk density, porosity. porosity. soil type bulk density, porosity, porosity, 

UMhupM 1 P.* n* 6/ Loola^Sol p/ n» e/ LeefcyaSai ^ 
Pvwmlm J (g/cm'l (unitless) (cm^/cm®) ParBimttrt ia/m') (unitless) (cm'/cm') Pwwntora J (g/cm*) (unitless) (cm'/cm*) 

1 SiCL 1 137 I 0.482 I 0.198 i SIC I 1.38 1 0.481 1 0.216 I I I 1 1 
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 

Enclosed Endosed Enclosed Average vapor 
space Soil-bldg. space space Endosed Floor-wall Indoor flow rate Into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. differential. length. width. height. width. rate, Leave blank to calculate 
AP L. WB H. w ER cu 

(g/cm-s') (cm) (cm) (cm) (cm) (1/h) (Um) 

1 10 1 40 1 1000 1 1000 I 366 1 0.1 1 0.25 • c 5 I 

ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens. noncardnogens, duration, frequency. carcinogens. noncardnogens, 

ATc Alec ED EF TR THQ 

tliLSi (unitless) (unitless) 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

POOjeMlM. OhioW-WMrtArkwMWwelwWoiiWwni Pwcal AOC w.QWAOVlFfMkjai 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

INTERMEDIATE CALCULATIONS SHEET 

mFlTS 

SIralumA SIralumB Stratum C SIralumA SIralumA SIralumA SIralumA Tdal Air-lided WalerElad Fhmr-
Sourca- sort soil sod aHeckva sod sod sod Thidiness ol porosdy in porosity in porosity in wal 

Eipoaura huHdiiig •rElad air-lilad air-8llsd tolMauid iidrinsic raWvear eUackva vapor capdlaiy capMary capBaty capillary aaam 
duralian, saparalien, porosdy. porosdy. porosdy, saturakon. panneatiildy. permaafaddy. zona. zona. zona. zone. pafMMlaft 

t LT e." e." Sk k k. < U. •Va 6w.cz Xc«z 
(aac) (cm) (cm'/cm') (cm^cm') (cm'/oro') (cm'icm') (cm^) (cm^) (cm^) (cm) (cm'/cm') (cm'/cffl') (cm'/cm') (cm) 

287.73 0.284 8.288 1 ^OR 1 1 0.276 1 1.71E-08 1 0.838 1 1 1.43E-00 1 182.31 1 1 0.481 1 1 0.087 1 1 0.424 1 4.000 

AIMM 
•ndotad 

n'/«) 

Cnck- Crack 

grad*. laKo, 
Ae >1 

(cm') (unMera) 

bMow 
flrxM, 
Z.™. 
(cm) 

ErChMpyof 
vapofizakon al 

ave. gfoundwalef 
•amparalura, 

AH,TS 
(cakmol) 

Hanr/tlaw 
coittlanlal 

ava. groundwater 
lamparalure, 

HTS 
(alnHn'/mol) 

Harwy^law Vapor 
conatanlal viicoiilyal 

ava. groundwater ava. soil 
lamparalure. lemperalure, 

NTS Mrs 
(unMlese) (qlcm-s) 

Stratum 
A 

dWusion 

D-. 

Shahan 
B 

efladive 
dMusion 

coefficient. 
D-e 

C 
elladiva 
dMusion 

D**c 
Jan]/s^ 

CapBaiy Telal 
zone overal 

ellaclive eflacliva Diffiralen 
dMusion dMusion palli 

coeffidem, coefficient, langlh. 
D'*^ CT L. 

(cm'/s) (cm'/s) (cm) 

erryT^EmraFFT^i 200 1 12.001 1 1 1.686-04 1 7.126-03 1 1.766-04 1 3.866-03 1 3.006-03 1 0.006*00 1 2.786-04 1 3.006-04 I 207.73 1 

Exponent of kiknite 
Average Crack acpjivalenl source kifinita 

Canvackon Source vapor ededive lountlalion indoor iourca Und 
path vapar Crack Sew rale dMusion Aiaaaf Pedet Udg. riek Relerenca 

langlh. oanc., ladiua. ddehMg.. cosffiderd. crack, number. eoeffictetd. canc.. lador. COK., 

U '.net Qm pcnct 
^Wdck axp(Pef) a Ctumn URF RIC 

(cm) drairn') (can) (cm'/s) (cm'/s) (cm') (uniisss) (unMasa) (pgAn') (mgm<>) 

1 8.87^e84 | 0.10 1 8.33EH)1 1 3.886-03 1 r 4.006*02 I 2.376*234 I 8.81»6 1 8.886*00 1 N* 1 3.06-03 1 

I W I 

J:)lndLSaivioa\Prs^ Filas\AKStaal (sea RenvEng POO)\Hamillan, Otiio)HHRA\JEMVQroundwalei\SoulherrfiRdiCel AOC 13\MW-27S\Nig)lilhalene_6W-ADV-Feli04jds 10(21/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

GW^V CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and Initial groundwater conc. below) 

X 1 
ENTER 

Chemical 
CAS No. 

(numbers only, 

YES 

ENTER 
Initial 

groundwater 
conc., 

Cw 

w Chemical 

108883 3.36E+02 Toluene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of L^/r (cell G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of endosed below grade of soil stratum 8, stratum C, stratum SCS soil type soil vapor 
temperature. space floor, to water table. stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability, 

T, Lf Lw h* h. he water table, directly above soil vapor K 
CO (cm) (cm) (cm) (cm) (Enter A. B. orC) water table permeability) (cm') 

1 11.1 1 200 1 407.73 200 1 207.73 1 0 B 1 SIC SICL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum 8 Stratum B Stratum C Stratum C Stratum 0 SUatum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-fllled 
soil type bulk density. porosity, porosity. soil type bulk density. porosity. porosity, soil type bulk density, porosity. porosity, 

LaatuipStfl p/ n* ft/ Lookup Sol p/ n» e.* Lookup Sol 0= e.' 
Pvwnetm (Q/cm^) (unitless) (cm'/cm*) Pwaimlofs (cm^/cm^) Ptnmtlort (Q/dh') _ (yrijtless) (cm'/cm') 

I SICL I 1.37 i; 0.482 I 0.198 T SIC 1.38 0.481 0.216 X 
ENTER 

Enctosed 
space 
floor 

thickness. 

ENTER 

Soil-bldg. 
pressure 

differential, 
AP 

'cm-s' 

ENTER 
Enclosed 

space 
floor 

length, 
U 
M 

ENTER 
Enclosed 

space 
floor 

width, 
W, 

ENTER 

Enclosed 
space 
height. 

H. 

ENTER 

Floor-wall 
seam crack 

width, 
w 

ENTER 

Indoor 
air exchange 

rate, 
ER 

m 
10 40 1000 1000 366 0.1 

ENTER 
Average vapor 

flow rate into bidg. 
OR 

Leave blank to calculate 
CU 

(Urn) 

I 5 I 

ENTER 
Averaging 
time for 

ENTER 
Averaging 
time for 

carcinogens, noncardnogens, 
ATc ATHC 
(yrsl (yrs) 

ENTER 

Exposure 
duration. 

ED 

(r? 

ENTER 

Exposure 
frequency. 

EF 
(days/yr) 

ENTER 
Target 
risk for 

carcinogens, 
TR 

_Junitiess^ 

ENTER 
Target hazard 
quotient for 

noncardnogens, 
THO 

_^unittess^^_ 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

J^p^SwvfeeiPietKl FlM>AKStMl (MA RenvCna POO)eten«Mt. OMoWHRAUi ivtlAOC 13>yW47e\Tohtwi^OW^U>V-FAbte6£ 10/21/2008 



AK STEEL FORyERARCOIMMLTQN PLANT 
NBWUMUL BUnSt OOUNTV, OHK) . 
BASBigc HUMAN HEALTH RISK ASSESSAENT 

MIERUEeiATE CALCULATIONS SHEET 

StaMnA StahmB SInlimC SMumA StmhimA ShalimA StaMnA TcM AMM MMaMikd Fla» 

Cwvww* 
Soun»- aoi Ml •OBdiw Ml 

liililnahi 
•cl Ml TMctawMCf 

J»—lIB—M 
pcnMMin pomaMin 

eMnttofw 
pdmMyIn wM 

dunUon, 
buUb^ 

POWM*. P0M«7. pomly. 
VHB'lHflll HiinnBp* 

penn^ 
IWIIW SI 

pwineMBy. 
1 

una. 
capHaof 

zona. zone. 
capEwy 

zona. palb^. 
t LT 0.* e.» e.' s,. k. U. iw Ow» 

(MCl (cmW) lon'/tml (cm'/cm*) (cm'/lcm*) (cm') (cm*) (cm') (cm) (cm?/cm?) (cm*/cm*) (cm?/tm*) (cm) 

LOiOKHM 1 207.71 1 0.284 1 1 0.285 1 ERROR 1 0378 1 1 1.71E49 1 0.818 1 1;4]E48 1 102.11 1 0481 1 1 0;0S7 1 1 0.424 1 4i000 1 

HgB: 

AMOT 
andoata 

bfllM 

CiaM-
I040W 

Cm* 
iNplh 
iiafciiii 

Enlhalpyof Hani/ata> 
camtaital 

Hany^tac 
oamantN 

nfa. 

Q-ta 
(cm'M 

gmta 

(cm') 

ralo. 

n 
(irilaM) 

BBHIW 

OWN. 

(cm) (cataM) 
H,. 

(otoHn'/mcO 

Mnpanfiaa. 
KT, 

(imMaH) 

200 1 9.141 1 1.11M1 1 iMBm 1 

VApor 
HMaMyN 

Ml* 

JflfSSiL 

StaMn 
A 

aSaoliwa 
dOMian 

StaMn 
B 

aBadiwa 
dUUitai 

Stratum 
C 

allMha 
lUkNian 

Capltay 
zona 

dMMMi 

Tcta 
owaial 

aancliwp DMNMI 
path 

cuaBMaid. 
D-* 

ujaflLJaid, 
D-. 

<cm"*> 
D-c 

<cm'/.} 

coaMdanli 
D-„ O-T 

_J«Aa|_ 

Miglb. 

U 
.JSSL. 

S-eSEO I 4.52&03 I O.OOEHW I 4.M&0S I 4.70E<8 I 207.73 

Atmg* Cncfc 
Exponont of 

u 
ooncLi 

Cradi Sow^nto 
Mo MM. 

CU 

JSSL 
DP-

J«A2L 

AM of 
cm*. 

MM 

exp(Prf) 
JS^ jusssaL juisfL 

URF 

JBXBIL 
RIC 

jsa^ 
4.4aE«0« I 0.10 I aS3E«S1 I 5ae&03 I 4'OOE«Oa I S.77E*159 I 1j6fl&06 I 7.16&0i T MA I 4.IIB411 I 

1g~l 

J:«iidLSaivlcB\Pi4Mf FIMVUCSM (MO RanvEng PW)\HMnOan. OMAHHRAUEMOn alAOC 13\MW-27S\Toluam_GMV^-Fel)04jds 10(21/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

GW^V 
^Mon3.1;02/0« 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter "X" in "YES" box) 

YES Q I 

YES 1 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. conc.. 

(numbers only, Cw 
no dashes) (MQ/L) 

1 71432 1 4.69E-^02 1 

OR 
MAC 

"T 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and initial groundwater conc. below) 

C 

Chemical 

Benzene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER EBTER— 
Depth Totals must add up to value of (cell G26) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B. stratum C. stratum scs soil type soil vapor 
temperature. space floor. to water table. stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability, 

T. Lwr hx h. he water table, directly above soli vapor K 
(•C) (cm) (cm) (cm) (cm) (cm) (Enter A, B, orC) water table permeability) 

1 11.1 1 200 1 602.5 200 \ 165.76 1 236.74 C 1 s c 1 1 

a ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Suatum A Stratum A Stratum B Stratum B Stratum B Stratum B Suatum C suatum C suatum C Suatum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil toul soil water-filled 
soil type bulk density. porosity. porosity, soil type bulk density. porosity, porosity, soil type bulk density, porosity, porosity. 

LMluaSoi p/ n* (.•okuaSwl 
Peiii Mtaii 

p/ n* e." P® n*^ e.' 
(g/cm*) _ (unitless) (cm'/cm*) (g/cm') (unitless) (cm'/cm') (q/cm*) (unitless) (cm'/on*) 

1 c 1 1.43 1 0.459 1 0.215 1 SI 1 1.35 1 0.489 1 0.167 1 S 1 1.66 1 0.375 1 0.054 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. differential. length, wridth, heighL width. rate, Leave blank to calculate 
AP L. W, H. w ER CU 

(cm) (g/cm.5^) (cm) (cm) (cm) (cm) (1/h) (L/m) 

1 10 1 40 1 1000 1 1000 1 366 1 0.1 1 0.25 3 C 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncardnogens, duration. frequency, carcinogens, noncardnogens, 
ATc AT« ED EF TR THQ 

m Lsi (unitless) (unitless) 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

J*dL8«ivfc#V>rojMl FiM\AK6tMHM« Rtnvenf POO)iHMT*>n. OhtoNHHRAUEMSOroundwatw^Southem PvcalAOC 13\MW-2 I QWADV-F«doeM 1(V21/2006 



AK STEEL FORMER AROO HAMLTON PLANT 
NEWMIAUI. BlfftER GOUNTY, OHK) 
BASEUtCNUUANiHEALTHiRISK ASSESSMENT 

INTERMEDIATE CALCULATIONS SHEET 

SMumA StatumB SMumC SMumA SMimiA SMumA SMumA ToW AIMRad WOMRad ROQ^ 

-•T— 
aol M8 adB 

lolMflNd 
isO 

kailmiB 
ael 

rMiwair < 
acB 

BMadlUB vapor 
TWckiyaar poroakyto 

capBanr 
poroaOi/ln porodRr<in 

eapRkuy 
Ml 
aaam 

t 

aepaiallon, 

LT 
powHf, 

e.» 
pomlly. 

e.« Su •^r 

paimaaiaiy. 

K 

zona, 

U 
zona, 

Oti 

acna, 
e»i 

zona, 1 lailmator, 

Km» 
toad loirt (cm'/Bni'l tan'/cm') (cm'/Bni*) (cmVcm') (cm?) (cml (an't (cm) (cm'/am*) (cm'/am*) (cm'/tm') (cni) 

1 0:aOE400 1 402.6 1 0.244 1 1 0.322 1 0.321 1 0.324 1 22BE48 1 0A21 1 ia8E40 1 17.08 1 0.378 1 1 0.122 1 0283 1 4:000 

Aiasel SMum somurn Stratum CapHary 
zona 

TaU 
andoaad Cmeh- CmGfc ErihaSiyof HaniyYM HanyYM Vapor A B C 

CapHary 
zona ovamR 

Mte 

NjOBa toilaW daiMi coniHanlal cciwlMaN rNoortyal affiwiWw aBacOva aBacOva aBaeOva aBacOva DRhiaton 

Mte 
balDW 
oracte 

•w,grou«hwtei r aua.aaO dUhnlan 
#»av^nailmavl 

dllMon dHMon 
ooalBclanl, 

dfluaien 
MMfieiiiiil 

dHfaatoh 
MtaMHiMd 

paOi 
tomah moi 

A. 
IMMft 

n AM,,TS Hn •fii PTS D^* D-. D^c 
MimWiMlmr 

C»-„ D-r U 
(cn^/B) lem^l (HriOaaal (cm) (cMhniA (alnH»?/me» (unNaM) (OtalM) (cm?/B) (om'/a) (cm'N) (cm?/a) (em'/a) (end 

1 200 1 0.114 1 203&03 1 122E4)1 8:4SE43 1 1;42E42 1 8.88644 1 8:18643 1 402.8 

Eaponanlaf inRnlia 
Avaraga Crack aqdMianl •ouioa bAiOa 

GofWMlion Soim vapor aSMhM touhdallan kidbor •ourca Una 
PNh vipar Ciadi Soariala dOWon Araaof Padai aOanuaOcn bUg. •u Rafaranca 

lanolli. 0onc., radkia. IntolMg., oo6AGionl, crack, nuinbar, ooaffidanl, oonc., factor. cona. 
c.^ foKk Od D«* Ac«k omKPrf) a CwMv URF RIC 

leml toota'l (aiO (cm'/B) <cm'« (cml (unMaaa) (unHaia) (MOtai') (motoi') 

1 ?•» 0.10 1 EESnil 1 4;aaE«02 1 Z32E*237 1 8.10E44 1 7.8640 1 3i0642 1 1 
1g~l 

JrlMLSanlealPiqiael PlatVLKSIad (taa RanvEng POO)IHmltan, OHMHHRAUEMVQn M AOC 1»MW48SaaiBam_0WADV4Wi04jili 10121/2008 



AK STEEL FORMER ARCO FIAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

Itftnion 
GWAOV 

3.1; anot 

CMauilt 

CALCULATE RISK^BASED GROUNDWATER CONCENTRATION (enter "X" In "YES" box) 

YES I I 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and Initial groundwater conc. below) 

T 

ENTER 

Chemical 
CAS No. 

(numljers only. 
noc 

YES 

ENTER 
Initial 

groundwater 
conc.. 

Cw 

liiail 

1 

Chemical 

98826 3.15E+01 Cumene ^{Isopropylbenzene) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of L^vr (cell G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to t>ottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C. stratum scs soil type soil vapor 
temperature. space floor. to water table, stratum A. (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability. 

T. Lf Lwr hA h. he water table, directly above soil vapor kv 
CC) (cm) (cm) (cm) (cm) (cm) (Enter A. B.orC) water table oermeabllltv) (cm') 

1 11.1 I 200 1 602.5 200 I 165.76 1 236.74 C 1 s C 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A stratum A StraUjm A Stratum A Stratum B Stratum 6 Stratum B Stratum 8 Stratum C SUatum C Stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled 
soil type bulk density, porosity. porosity, soil type bulk density, porosity. porosity. soil type bulk density, porosity, porosity. 

LMiMaM p/ n* e/ Uok^Sol p/ n» flw' LMI^M 
PWVMIAA 

Pfc® C 
(fl/cm') (unitless) (cm'/cm*) (g/cm®) (unitless) (cm®/cm®) (g/cm®) (unitiess) (cm®/cm®) 

1 C 1 1.43 I 0.459 1 0.215 1 SI 1 1.36 1 0.489 1 0.167 1 s 1 1.66 1 0.375 I 0.054 ! 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil-bldg. space space Endosed Floor-wall Indoor flow rate Into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness, differential, length, width, height, width. rate. Leave blank to calculate 
L..^ AP u W, H, w ER cu 
(cm) (9/cm.s') (cm) (cm) (cm) (cm) (1/h) (Um) 

1 10 I 40 1 1000 1 1000 I 366 1 0,1 1 0.25 • c 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncardnogens, duration, frequency, carcinogens, noncardnogens, 
ATc AT,« ED EF TR THQ 
(vrs) (vrs) (H (unitless) (unitless) 

Model used to calculate air concentration • exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

s«IA0C13MM^I i_OW4U>(r»*M4j* 1(V21/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BLITLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

INTERMEDIATE CALCULATIONS SHEET 

StahanA SItalumi SkahanC StratumA StratumA StratumA StratumA Total Air-Rlted Wkter filed Floors 
Sourea- •al ao« •od ittocliva eel sed sod TNcknessaf porosdy in porosdy in porosity in wW 

Expenra kuiding Mr-Wad ak-Wad air-Wad total auid ddrintic retativaair eltactive vapor capdleiy eapifiaiy eapifiaiy eapifiaiy seam 
duraHan, Mperalien. pofoady. peroady. porosdy. laturalian. permaatWty, parmeabddy. parmeatrddy. zone. zone. zone. zerw. parimalar. 

X L, «.* 8.' 8.'= Sv K k.. K u 8»a! 8.« 

(MS) (cm) (cm Vera') (cm^/cm^) (cm'/om') (cm^cm^) (cm') (cm') (cm') (era) (cm'/em') (cm'/cm') (em'/em') (end 

1 4e2.« 1 0.244 I 0.322 1 0.321 1 0.324 I 2.28E-08 1 0.821 1 1 1.8fiE-09 1 17.08 1 0.378 1 1 0.122 1 1 0.283 I 4,000 1 

Araael Stratum Stratum Stratum CapBary Total 
andoead Cracfc- Crack EnlhMpyof Harwy'slaw Henry-slaw Vapor A B C zone overal •»» •paca io4olal dapUi vaporizalion al constant at constant at visco^at aflective effective effective effective effective Diffusion 

baiow araa balow ave. groundwaler ave. groundwater ave. groundwater ave. sod diffusion ddfusion diffusion diffusion diffusion path 
nto. grada. lado. grada. temperature. temperature. temperature. temperature. coefficient. coefficient. coefficient. coefficient. coolficient. length. 

A. <» z„«« AH,TS HTS K,6 Mrs o-\ D-e D-o D-", D*"T U 
(em'/t) (am^) (vnMaaa) (em) (caVmal) (atm-m'/mol) (undtesi) (otemte) (cm'/s) (cm'/s) (cm'/s) (em'/s) (cm'/s) (cm) 

2.MC««4 1 1 Z2X44 1 aw 1 12,020 I 5.1SE-03 1 2.21E-ei 1 1.70E-O4 1 1 2.S1E-03 1 8.24E-03 1 1.0SE-02 1 4.186-04 1 1 4.S8E-03 1 40ZS 1 

Exponent of Ininde 
Average Crack equivalent source a—eg —is — •nvmM 

SoMica vapor aOactive fcMjndalion indoor source Und 
pMh vaper Crack low rale ddbraion Area el Pedel attenuation Mdg. risk Reference 

iMfUl, oonc.. tadiua. irdobldg.. coadiciant. crack. nuffiber. coeRicient, cone.. factor. conc.. 

U roat 0°" Acnct axp(Prf) a CbVMa URF RfC 
(em) (liOftn') (em) (cm'/t) (cm'/t) (cm') (undless) (undlass) (trgrtn') (uoAnV (mgkn') 

300 0.10 1 8.33E'K)1 1 2.81E-03 1 4.00EH)2 1 UNUMI 1 6.4SE-04 1 1 4.49E+00 1 NA 1 4.06-01 1 

J:MLS«vie*U>n^ FSMVAKSIMI (SM RMO^ POO)\Hmllon, OhiolHHRALIEMVQroti •(^Soulha^flUdM AOC 13\MW-28S\lso| »_GWAOV-Fafa04jili 1IV21/20M 
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AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter •)(• In "YES' box and Initial groundwater conc. below) 

T 1 YES 1 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. conc., 

(numbers only, Cw 
no dashes) (MQ/L) 

1 91203 1 1.04E+03 1 Naphthalene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (cellG28) SoN 

Average below grade Thickness Thickness stratum A User^jefined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B. stratum C, stratum SCS soil type soil vapor 
temperature. space floor, to water table. stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability, 

Ts LF Lwr h* hi he water table, directly above soil vapor k. 
rc) (cm) (cm) (Enter A, B. orC) water table permeabilitv) (cm^) 

1 111 1 200 1 602.5 200 1 165.76 I 236.74 C 1 s C 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A SUatum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C S^atum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled 
soil type bulk density, porosity. porosity. soil type bulk density. porosity. porosity. soil type bulk density. porosity, porosity, 

LMtaipM p/ n* Lo«ki^8«a p/ n» UokHeSoil Pfc*^ rf e/ 
(g/cm') (unHless) (cm'/cm®) PwanwWn (g/cm') (unWess) (cm'/cm') PtrwiMre (a/cm®) (unitiess) (cm'/cm') 

I c 1 1.43 I 0.459 1 0.215 1 SI 1 1.35 1 0.489 1 0.167 1 s I 166 1 0.375 1 0.054 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soit-bldg. space space Endosed Floor-wall Indoor flow rate into bidg. 
floor pressure floor floor space seam cradc air exchange OR 

thickness, differential. length, width. height width. rate. Leave blank to calculate 
AP >-• W, H. w ER Q«i 

(cm) (g/cm-s') (cm) (cm) (cm) (cm) (1/h) (Urn) 

1 10 I 40 I 1000 I 1000 1 366 1 0.1 1 0.25 3 C 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncarcinogens. duration. frequency. carcinogens, noncarcinogens. 
ATc ATHC ED EF TR THQ 

(yrs) (vrs) (days/yr) (unitiess) (unitiess) 

Model used to calculate air concentration • exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

L.aw-AOVlFeiAjei 10/21/2008 



AK STEEL FORMER ARCO HAMtLTON PLANT 
NEW MIAMI. BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

INTERMEDIATE CALCULATIONS SHEET 

SimumA StralumB SIralumC SIralum A Stratum A Stratum A SIralum A Tdal Air-Bled Water-filed Roor-
Source- sol sod soil edective soi sod sod Thickness of porosily in porosily in porosity in wal 

Exposuie huiMina Mf Med air-Bled air-Bled total Kuid intrinsic relative air e8eclive vapor capillary capidaiy capdhay capBary seam 
JwMiiie. sepemian, porosdy. porosily. porosily. saturation. penneabdily, zone, zone. zorw. zone. perimeler, 

t CT 6/ e.^ e.'= So k < U« •w.cz 

(•eel («m (cm^/cm") 

1 
1
 (cra^/cm') (cm'/cm') ion') (cm^) ion') (cm ian'lan') (cmVcm') ian'lan') (cm 

1 o.ooe*oo 1 402.8 1 0.244 1 0.322 1 0.321 1 ! 0.324 1 2.28E-09 1 0.821 1 1.88E-08 1 17.08 1 0.378 1 1 0.122 1 i 0.283 1 4.000 

Araeel SIralum Stratum Stratum Capdiaty Total 
enclosed Cfack- Crack Enllialpyol Henry-Slaw Henry-slaw Vapor A B C zone ovaral 

M*. spece l»4alsl depdi vaporizakon al constanlal constanlal viscosity at eBsdive effective effadive effective affedive Diffusien 
vwMMiafi below arce below ave. groundwaler ave. groundwater ave. groundwater ave. sod diffusion diffusion diffusion diffusion diffusion path 

me. grede, lalio. grede, leraperahire. temperature. temperature. temperature. coeffident. coefficient. coetffcienl. coeBcienl. coefficient. lenglh. 
As n Zc,«. 'iKis HTS H-TS Mrs D-. D-B D'"c D-% U 

(cmV.) (cm^) (unWess) (cm) (cal/mol) (atm-m'/mol) (unMess) (0/cm-s) ion'ls) ion'lt) icm'lt) ion'lt) ian'ls) (cm) 

1 2.$4E«04 1 1.S0EHW 1 2.22E-04 1 200 1 12.901 1 1 1.8eE-04 1 7.12E-03 1 1.76E-04 1 2.58E-03 1 S.68E-03 1 9.S4E-03 1 4.5SE-04 1 4.49E-03 1 402.5 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Source vapor adeclive (oundation source Unit 
pMh veper Crack lew rale dWusion Area el Pedet bidg. risk Reference 

lenglh. oanc.. radius. Molildg.. coeBdenl. crack, number. coaliicienl. conc.. tador. conc., 
I, Q.^ 0°" Knck exp(P€/) a Cueee URF RfC 

(em imm') (cm (cra'/s) (cn.^/.| (on') (unBes.) (undlces) (pg/m') (MomV (mgffn') 

I 208 I 7.41E«W 1 0.18 I 8.33EHH I 2.5«E-03~ 4.0I1EH>2 I BNUMT 6.36E4I4 4.71E+00 W I 3.aE-03 

J:«ndLSaivioa\Pra^ FIIM\AKSIMI (see Rem-Eng POO)^Hamlllon. Ohio\HHRA\JEM\GrouncN«lei\SodhernlRrirtel AOC 13\MW-26S\Na|)hlhalene_GW-AOV-Feb04.)ds 10/21/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

GW^V iSov 
3.1; oaM 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I 1 

ENTER 

Chemical 
CAS No. 

(numbers only, 

YES 

ENTER 
Initial 

groundwater 
conc.. 

Cw 

itm 

OR 
MAC 

T 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and Initial groundwater conc. below) 

c 1 

Chemical 

1 98828 1 2.61ERX) ] 1 f Cumene l(lsopropylbenzene) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Deptll Totals must add up to value of Ly^ (cell G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C. stratum SCS soil type soil vapor 
temperature. space floor. to water table. stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability, 

T. Lr Lwr hx hi he water table, directly above soil vapor K 
CO (Enter A, B. orC) water table permeability) 

1 111 I 200 I 545.5 545.5 1 0 1 0 A 1 s s 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled 
soil type bulk density. porosity, porosity. soil type bulk density. porosity. porosity. soil type bulk density. porosity, porosity. 

Le«hivS«S ^ n* e/ U>okW>8o« ^ 9* n' e." 1 SoN n« C 
(fl/cm^) (unldess) (cm'/cm^) (g/cm') (unltless) (cm'/cm') _ (g/gn') _ (unttiess) (cm'/cm®) 

[ S \ 1.66 1 0.375 1 0.054 1 1 r 1 1 1 1 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil-bldg. space space Enclosed Floof^tfall Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

ttiickness, differential, length. width, height, width, rate. Leave blank to calculate 
AP Le W, H. w ER cu 

(cm) (g/cm-s^) (cm) (cm) (cm) (cm) (1/h) (Um) 

1 10 1 40 1 1000 1 1000 1 366 1 0.1 1 0.25 D L 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens, 
ATc ATHC ED EF TR THQ 
(vrs) (vrs) (vrs) (davs/vr) (unltless) (unitless) 

Model used to calculate air concentration • exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

t.Ohie^HHMU6lliN3 n P«cN AOC 13UiilW4»8Weaiow*wizeiie.OW4kD(f>eb(Mj* 10/21/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BLTTLER COUNTY. OHIO 
•ASELJNE HUMAN HEALTH RISK ASSESSMENT 

INTERMEOIATE CALCULATIONS SHEET 

SIralumA SIralumB SOahimC SIralumA SIralumA Stratum A Stratum A Tdd Alr-flded Water-fidad Floor-
Sourca- sol aoH •oil aHaeliva soil sod sod TTiidmassol porosdyin porosdyin porosdyin wad 

Expotim buiUing airload air-Dlad w-lllad total Ouid Intrinsic ralativaair aOactiva vapor capidary capidary capidary capidary ioam 
dunHBii, laFafaOan, paroaily. poroaOy. pofosily. saturation. parmaability. zona. zona. zona. zorw. 

t UT 6/ 0.' 8.'= s. k k. k U. «= e.„ e,.T 

(MC) (art (cmVcm') (cm'/em') (em'/cm') (cm'/cm') (cm') (cm') (cm') (cm) (cm'/cm') (cm'/cm') (cm'/em') (cm) 1 e
 1 34S.0 1 0.221 iHizziiiaii ERROR 1 0.003 1 9.84E-0S 1 1 0.000 1 1 0.03E-08 1 17.0S 1 0.375 1 0.122 1 0.253 1 1 4.000 

Araaal Stratum Stratum Stratum Capdtary Total 
andoaad Ciack- Crack EnOtaipyol Hanry'slaw Harv/slaw Vapor A B C zona ovarad 

Wo- spaca l»4elal OapMt vaporization al constant at constant at visco^at allaciiva affactiva anackva aOactiva aOackva Ddhision 
mnHMiiiii balow araa bakMT ava. groundwater ava.sod ddknion ddlusion ddlusion dWusion ddlusion path 

ma. gtada. mio. grada. lamperalura. tarnparatura. tarnparatura. tarnparatura. coaAcwnt. coalliciant. coailicisnt. coaiiciant. coalliciant. lan^h. 

A. 1 Zc^d. AH,js HTS HTS MIS D-, D-B D-c D-., D-, U 
(om»/a) (em') (wMaaa) (em) (eaMnoO (atnwn'/mol) (laiMass) (otanvs) (cm'/s) (cm'/s) (cm'/s) (cm'/s) (cm'/s) (cm) 

12.020 1 S.1SE-03 1 2.21E-01 1 1 1.70E-04 j 1 1.06E-02 1 o.oeE*oo 1 O.OOEH)0 1 4.106-04 1 4.00E43 1 1 34S.S 

Esponantol Inknita 
Awaraga Crack aquivalaid lourc* hdinita 

CoaMaaHan Seuiea vapar aWacliva inundation indoor source Und 
vapar Ciack Oowiala dWuaien Araaal Padat attonuabon Hdg. risk Raiaranca 

langlk. eane.. ladiua. MoUdg.. CMMCMHI, crack. numbar. coofRcionI, conc.. tedor. conc.. 

u C^ 1,^ QMS D"" Acnck aap(Ps() a Cusw, URF RfC 

laMi (am) (em'/i) (em'/a) (cm') (uniOaas) (uniNMS) (pgAn') (MomtV (mgkn') 

1 200 IKiTinai 0.10 lEnnnii 1.0SE-02 1 4.00EH>2 1 1.27E«afi 1 1 7.57E-04 1 4.36E-01 1 1 NA 1 4.flE4)1 1 

I 

J:MLS«vioaW>raiKl Fte\AKStMl (see RanvEng POO)\Hamillon, Ohto\HHRAUEMyGroun>N)MertSoulheti0Mieal AOC 13\MW-29S\liO|)ro|)yllMnzww_QWAOV-F*WMjilt 10121/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

1"^ 
(UAMOV 

3.1; OTm' 
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In -YES" box) 

c YES 

OR 
D 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES* box and Initial groundwater cone, below) 

T YES D 
ENTER 

Chemical 
CAS No. 

(numbers only, 
^jTo^dashes^ 

ENTER 
Initial 

groundwater 
cone., 

Cw 

w 
127184 1.97E+01 Tetrachloroethylene 

MORS 

• 

ENTER ENTER ENTER ENTER ENTER ENTER • ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lm (cell G28) Soil 

Average below grade Thickness Thickness Stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B. stratum C. stratum SCS soil type soil vapor 
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability. 

T. Lf twr h. he water table. directly above soil vapor K 
rc) (cm) (cm) (cm) (Enter A. B. orC) water table permeability) 

f 11.1 I 200 1 597.01 200 ! 397.01 1 0 B 1 LS s 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stfatum A Stratum A Stratum A SUatum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry sol! total soil water-filled 
soil type bulk density. porosity, porosity. soil type bulk density. porosity. porosity, soil type bulk density. porosity. porosity, 

L0oiwas«« ^ Pb* n* LpekupSoN ^ p/ n" ©w" LookusSoi ] Pb*^ n" 
Pwm*Wf> (g/cm') (unltless) (cm'/cm*) ParwmWrt (g/cm') (unitless) (cm'/cm') Pwwwim j (a/cm') (unltless) (cm'/cm') 

[ S 1 1.66 1 0.375 1 0.054 ! LS 1 1.62 r 0.39 I 0.076 I 1 1 1 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. dilferentiai, length. width, heighL width, rate, Leave blank to calculate 
AP Le w. H. w ER cu 

(cm) (g/cm-e') (cm) (cm) (cm) (cm) (1/h) (Um) 

I 10 1 40 1 1000 1 1000 1 366 1 0.1 1 0.25 D C 5 1 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncarcinogens. duration, frequency. carcinogens. noncarcinogens. 
ATc ATHC ED EF TR THQ 

^ (unitless) (unitless) 

Model used to calculate air concentration • exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

n, OtwtHHRAUEMVOmMdwMMWeullWMPafed AOC 1MiM>3ia\T«lrMMefMewM.OlNUaM^«W»4j* 10/21/2008 



AK STEK FaRIIBiiWCO;HMym.TON PLANT 
NBW MMMI. BUTLER COUNTY, OMO 
BASEkME HUMANHEALTM RUSK ASSESSUBfT 

MIBOIEDIATE CALCULATIONS SHEET 

SbalumA StmhaaB SbakanC SkakanA StiakanA SiMllflll A tdIN AfHffftlf VWarlBBd fSoor-
SqwM- aol. •Bl clbdKa •iil •Nl: aal nraknaracl porailtirki paraNlylki wdl 

Mpmtai. oamlhf 
WNOiM kikinale MMmair 

pcnaaakBU, 
a(tocllw:vapar 
porraoakBty, 

capBanr 
rarwMk 

IraStay' 
•WW 

capBray 
•WW 

capBaiy 
•WW 1 

t LT 6.* e.' e.' s» k k. K 
«ww» •WW* 

Da 

wrarap, 

8» 
«HW| 1 

<>..<1 X«di 

(cm) (crn'mm*) (craW) (cm^Am?) (em'fcra') (cral (cra^) (cm') (cili) (cm'/cm*) (era'/em*) (cro'Aaii') (era) 

1 (MI0E«OO 1 »r.oi 1 (Lsai 1 (fc314 1 BWOR 1 04K» 1 9.94E40 1 0.088 1 8182648 1 18.T5 1 aso 1 0487 1 0403 1 41000 1 

Amscf Skakan Skakan Skakan CapBanr Told 
endoMd Crack- Crack ErthaBvef Ham/a law Hara/aNw Vapor A 6 C zona oaaraS 

WB- igaca l»4aiN daplh MpariaOraial cpnNanlal ocwiaraal vtacoNlyai aSadlwa CBKHW aBailhia aButliau aflacUw DkhMlon 
bekw ama bakw aw. graundwaiar 0ioundMioi r aw.iail dWlMkm dl8^ dMNlon dHMon dUnion palh 

rato; gmda. nSo. Smde. tamiwntum. temparahm, cocakrara, coaRdanl, ooaikclMit, coaacNrt, lanolti. 
A. n Uti. Hn •fii an D-* 0-. D-e 0-T I* 

(cm?) (liRkiii). (cm) (caHRMl) (alnraii?/mcA <tdiiw> (OteOM) (era'/C) (Gni>/a) (Gra?M) (cm?ra) (cra'/k) lead 

1 •Tl.''KITT :rTi 1 200 I B.S42 1 0;36&03 1 i.58&ai 

OOlMBCttOII SMMMS 
Awanga Crack 

Ej^XMioni'Qf 
imaea 
faMkMW 

raonki 
IMI 

PNh 
ooureD 

Ciacfc flnrnto dMUNon Amaol PkdBl 
•WWW "SS" waH 

•iak q^rfinnpf 
tangih. oS^ mdtaa. ooefldeni. oradi. mimbar, cueBUaiil. concL. •ador. oonc., 

U (n* A<»a araKPrf) a URF RIG 

(on) (tuRirt (cm) («») (lamiaaa) (unilaai) IrtFra') (moira') 

1 200 I 7.05EHM 1 0.t0" 

I I 
jjeESa, 4ME*m I 5AaE*77 I 3.74&04 I 5i9E« I 

JNndLSenicaiPrelBCi Ft* rPagjVHM I. ONolMHRAUEIVMInwndMMSou al AOC ISWMISITatmMonalhemjaviMOM^di^ loaiooos 



ENSR AECOM 

Southern Parcel 
• MW-1S 

• MW-26S 

• MW-30S 

J;UndLSarvloa\ProJect Flla\AK9teal (aaa Ram-Eng raO)Wamlllon, 
Ohi(AHHRA\HHR>V_TaicMtovtiad HHRA 2008\AKStaal 2008 
HamiHon.HHRA^ 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

MMMt 
I GVk 
Mwiion 

GW-ADV 
3.1;02/0< 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and inttiat groundwater conc. below) 

"X 1 

Chemical 

YES 1 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. conc.. 

(numbers only. Cw 
no dashes) Oifl/L) 

1 91203 1 1.20E+02 1 Naphthalene 

MOM 
• 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (cell G26) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil stratum B, stratum C. stratum SCS soil t^ soil vapor 
temperature. space floor, to water table. stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability. 

T. Lf Lwr h* hi he water table, directly above soil vapor K 
CO (cm) (cm) (Enter A, B. orC) water table oermeabilitv) (cm^) 

1 111 I 200 1 835.93 365.76 1 335.28 1 134.89 C 1 LS SIGL 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Suatum A Strahjm B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-fiUed 
soil type bulk density, porosity. porosity. soil type bulk density. porosity, porosity. soil type bulk density. porosity, porosity. 

Lo9ki9S«l p/ n* lookup Sot 
Paranwtart 

Pfc* 
n» ».• Lookup Soi 

PBnrTwtert 

n<^ 

(g/cm*) (unitless) (cm'/cm') (g/cm') (unitless) (cm'/cm') (g/cm') (unitless) (cm'/cm') 

1 SICL 1 1.37 1 0.482 1 0.198 1 SIC 1 1.38 1 0.481 1 0.216 1 LS 1 1.62 1 0.39 1 0.076 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soit-bldg. space space Enclosed Floor-wall Indoor flow rate into bidg. 
floor pressure floor floor space seam ciack air exchange OR 

thickness. differential, length, width. height width. rate. Leave blank to calculate 
AP L. WB Ha w ER cu 

(cm) (g/cm-s^) (cm) (cm) (cm) (cm) (1/h) (L/m) 

1 10 1 40 1 1000 1 1000 1 366 1 0.1 1 0.25 • c 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens. noncardnogens. duration. frequency, carcinogens. noncarclnogens, 
ATc AT„c ED EF TR THQ 

i£Sl (yrs) (yrs) (davs/yr) (unitless) (unitless) 

Model used to calculate air concentration • exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

U(SM (tM RMWCIV POOyiHMRAMt. OeiBWHRAUetAOtouneMwIirtgouttwni PwMl rnxuft AOC 13MM-18MI 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

INTERMEDIATE CALCULATIONS SHEET 

SfiMMmA StratumB SIralumC Stratum A SIralumA SIralumA SIralumA Total Air-filed Wsler-filsd Floor-
Sotaee- sol •d sol effecfive sol sol sol Thickness of poraskyin porosity In potosdy In wal 

Exposure fiUUing air-filed ainfiled •r-Wed total luid Intrinsic ratakve air alleclive vapor capilary capilary capiary capHary seam 
duralien. s^MTMion, poioiily, poroiily. porosity. saturation. pemteabilly. permsablily, zona. zone. zone. zone. perimeter. 

t LT e/ e.° 6.^ s. K k. U ha e.a 6.,= 

(eec) (cm) (cm'/cm') (cm^/cm^) (cm'/cm^) (cm'/cm') (cm') (cm') (cm') (cm) (cm'/cm') (cm'/cm') (cm'/cm') (cm) 

O.SeE*M 1 «3c.n \ OM* \ 0.2U 1 0.314 1 1 0.27S 1 r 1.71E-09 r 0.131 1 1.43E-09 1 11.75 1 0.39 1 r 0.0fi7 \ 0.303 1 4.000 1 

Anasf Stratum SIrNum Stratum CapBary Total 
enclosed Crack- Crack Enthalpy el Henry-slaw Henry-slaw Vapor A B C zone overal 

BMB. ipaea l»4elal deidi vaporizaben td cooetanlat constant at wsco^al afisdius alleelive altactivs effecfive effective Difiusion 
viinllHilil balGW area balow ave. gtoutKkmlcr ave. groundwater ave. groundwater ave. sol dWusion difiusion diffusion ddfusion diffusion path 

tale, ratio, grade. •emperaluie. temperature. temperature, temperature. coefficient. coelficieni. coelficieni. coeflicieni. coeffidenl. lenglh. 

As n AHV.TS HIS HTS Mrs D*"A D-» D-c D*"i U 
(cmVs) (c«=) (unMest) (cm) (catfrnol) (atm-mVmol) (ulsless) (o/cm-s) (cm'/s) (cm'/s) (cm'/s) (cm'/s) (cm'/s) (cm) 

2.S4EHM 1 I.MENM 1 2.22E-04 1 200 12,901 1 1 1.6SE-04 1 7.12E-03 1 1.76E-04 1 3.fi6E-03 1 3.09E-03 1 8.20E-03 1 1 2.45E-04 1 1 2.63E-03 1 635.93 1 

Exponent of Infinite 
Average Crack source Infinite 

Convectien Souros vapor afiedive foundation iftdoor source Unit 
path vapor Crack low tale ddfusion Area of Pedel attenuation Iddg. risk Reference 

tanglh. oonc.. radius. imolildg., coelficieni. crack. number. coefRcienl, cone.. •actor. conc.. 

W 'cracfc 
Dcnck •xpfPrf) a Cuee, l«F RfC 

(am) (Mfi/m') (cm) (cm'/s) (cm'/s) (cm') (unilsss) (unllsas) (MH/m') (uofi"')' (mghn') 

1 lOfi 0.10 1 •.33E«01 1 3.66E-03 1 4.00EH)2 I 2.37E*234 1 2,filE-04 1 2.30E-01 1 NA 1 3.0E-03 1 

J:\MLSetviQe\ProiKl File(\AKSteel (see ReiihEng POO)\Hairallon, Ohio\HHRA\JEM\GroundiMfieASoiitherifiRfii£al except AOC 13\MW-1SiNaphlhalene_GWADV-Feb(H.xls 1W21/2008 



AK STEEL FORMER ARCO HAMILTON PUNT 
NEW MIAMI, BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

CALCUUTE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 
OR 

CALCUUTE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "yES" box and Initial groundwater conc. below) 

7 1 
ENTER 

Chemical 
CAS No. 

(numbers only, 
^nodashes^_ 

YES 

ENTER 
Initial 

groundwater 
conc., 

Cw 
Chemical 

98828 2.87E+00 Cumene ^(Isopropylbenzene) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 

Depth Totals must add up to value of L^r (cell G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of enclosed below grade of soil sb'atum B, stratum C, stratum SCS soil type soil vapor 
temperature. space floor. to water table. suatum A. (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability. 

T. Lf UT h* h. he water table. directly above soil vapor K 
rc) (cm) (cm) (cm) (cm) (cm) (Enter A, B, orC) water table permeabilitv) {cm') 

1 111 1 200 1 614.71 514.71 10 10 A 1 s 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTEIt 

Stratum A Sb^atum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B SUatum C Stratum C Stratum C Stratum C 

SCS soil dry soil total soil water-fyied SCS sol! dry soil total soil water-filled SCS soil dry soil total sdl water4lled 
soil type bulk density. porosity, porosity. soil type bulk density. porosity. porosity, soil type bulk density, porosity, porosity, 

p/ n* 1 UMkHaSol Pfc* 
n» UokueSol P® n® e.= 

(fl/cm®) (unltless) (cm'/cm*) ' (g/cm') (unitless) (cm'/cm') (g/cm*) (unitless) (cm'/cm') 

1 S 1 1.66 1 0.375 1 0.054 I 1 1 T r I I I 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Endosed Endosed Average vapor 

space Soil-bldg. space space Endos^ Floor-wall Indoor flow rate Into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. differential. length. width, height. width. rate, Leave blank to caku^te 
AP Le W, H, w ER CU 

(cm) (q/cm-s^) (cm) (cm) (cm) (cm) (1/h) (L/m) 

1 10 1 40 1 1000 1 1000 1 366 1 0.1 1 0.25 • L 5 1 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncardnogens. duration. frequency, carcinogens, noncardnogens. 

ATc ATNC ED EF TR THQ 
(vrs) (yrs) (unltless) (unltless) 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

FIWVWSIMKIW Rwi^Ciie WORIwi^in. C ePwc«l«KC«»IAOC 13Ma'aeMMer»mRMMnijAAA0V-F«feCMj* 10^1/2008 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

INTERMEDIATE CALCULATIONS SHEET 

SmhanA SMumB StrakanC SUahanA StrahaitA Stratum A SIratumA Tdd AiMdad Water-fBad Ftoor^ 
Some*- sal sad sad aRedlva sod sod sad ThicknassGf porosdyin porosdy in porosdyin wad 

etpomm buMIng air Wad air-Wad ad-dllad total duid intrinsic reialiveair eHective vapor capidaiy capBanr capBary capBary eeam 
duraMen, Mparaian, paraady. parosdy. porosdy. saturadQa. zone. zone. zone. zona. 

t LT e." e." Sn K k- k. U rin 8.CI 6.,= 

(MCl leml (cm'/cm') (cm'W) (cm'/cm') (cm') (cm') (cm') (cm) (cm'/cm') (cm'/cm') (cm'/cm') (cm) 

1 314.71 1 0.321 1 1 ERROR 1 ERROR 1 0.003 1 S.94E-O0 ! 1 0.098 1 9.93E-0e 1 17.09 1 0.379 1 0.122 1 [ 0.293 1 1 4.000 

Araad Stratum Stratum Stratum Capllary Total 
andosad Crack- Crack ENhMpyof Henry's law Henry's iaw Vapor A B C zone ovarad 

BMe. space trvtmal depth vaporizalion al constant at constant al viscosity at elladive efledive effective effedive efledive Diffusion 
vwilteiiQA baloia •fM baiow ava. groundwalar ava. groundwater ave. groiatdwater ave.sod dMuakm ddhision ddlusion diffusion ddlusion path 

ral*. prada. lalio. grade. lamparalura. temparature. temparature. temperature. coaffidanl. coaffidanl. coefRdeid. coalficienl. coefficient. langlh. 

A. n Zens AH.,TS H,s KTS PTS D-* D-, D-c D-„ D«T Lv 
(tm'i <yniiMs> (cm) (caBmel) (atiiMn'/ineO (latidese) (iten<) (cm'/s) (cm'/s) (cm'/s) (em'/s) (cm'/s) (cm) 

1 200 1 12.020 1 S.ieE-03 1 1 2.21E-01 1 1.78E-04 1 1 1.0K« I 0.00E*«0 I 0.09E*«0 I 4.19E-04 1 1 4.9iE-03 1 1 314.71 ^•1 Exponent al bdinite 
Awaraga Crack equivaleid source bdinde 

Comaelion Sotaca vapor eHedivs foundation indoor source Und 
pMh vaper Crack low tale ddkision Area of Pedet attenuation btdg. risk Reference 

iMiglh. conc.. radius. Inlotaldg.. coaMcianl. crack. manber. coefficient. conc.. lador, conc., 

U 'end QnS 
oend 

Acnd exp(Pe() a CMMAB URF RK 

(eirt (poAn') (cm) (cm'/s) (cm'/s) (cm') (unitless) (undless) (MO'm') (no/m')-' (malm') 

1 m 1 0.10 eEi3mi 1.0SE-02 1 4.00E402 1 1 1.27E+M 1 7.81E-04 1 1 4.9SE-01 1 NA 1 4.0E-01 1 

J:VhMLSMMea\Pra^ FNMSAKSIMI (M* Rwn-Eng POO)\HMnillsn. Ohie«HHRA\JEMVGnMin*i«l«i\Soulh»ngMit«l ncafil AOC 13yMS-26S\lM •_GMFADV-Fali04.)dt wavzoot 



AK STEEL FORMER ARCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

DATA ENTRY SHEET 

"1 GW-AOV J 
Miraion 3.1; 02/04 

MOM 
• 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I 1 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and Initial groundwater conc. below) 

I X I YES 1 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. conc., 

(numbers only. Cw 
no dashes) 

1 98828 1 4.39E+00 1 Cumene ^(Isopropylbenzene) 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of L^r (ceil G28) Soil 

Average below grade Thickness Thickness stratum A User-defined 
soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A 

groundwater of endosed below grade of soil stratum B. stratum C. stratum SCS soil type soil vapor 
temperature. space floor. to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability. 

T. L# LWT hA h. he water table, directly above soil vapor K 
(^) (cm) (cm) (cm) (cm) (Enter A. B. orC) water table oermeabilitv) (cm') 

I 11.1 f 200 1 535.44 200 1 287.68 1 47.76 C I s SIC 1 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C SUatum C Stratum C Stratum C 

scs soil dry soil total soil water-fllted SCS soil dry soil total soil water-fllled SCS soil dry soil total soil water-filled 
soil type bulk density, porosity, porosity, soil type bulk density. porosity, porosity. soil type bulk density. porosity. porosity. 

LMtaiaM p/ n* 8/ LMtueSoi p/ n« Lookup Soil P® n^ 

(g/on') (unitless) (cm'/cm') Pwanwton (g/cm'j (unitless) (cm'/cm') Pwanwtm (g/cm®) (unitless) (cm^/cm®) 

[ sic r 1.38 F 0.481 1 1 0.216 1 C 1 1.43 1 1 0.459 1 0.215 1 [ S I 1.66 1 0.375 1 1 0.054 1 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bidg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. differential. length. width. height. width. rate. Leave blank to calculate 
AP L. W, H, w ER cu 

\ssl (g/cm-s') isiJ (smJ .. (1/h) (Um) 

10 I 40 X 366 0.1 

ENTER 
Averaging 
time for 

carcinogens. 
ATc 

ENTER 
Averaging 

time for 
noncardnogens, 

ATMC 

ENTER 

Exposure 
duration. 

ED 

ENTER 

Exposure 
frequency, 

_idaj2^ 

ENTER 
Target 
risk for 

carcinogens. 
TR 

^Junitjess^_ 

ENTER 
Target hazard 

quotient for 
noncardnogens, 

THQ 
^^unit|ess^_ 

Model used to calculate air concentration - exposure data not used. 

Used to calculate risk-based 
groundwater concentration. 

FIMMKSIMI (M* POONtenAoii. OMc 10/21/2008 



AK STEEL FORMER ARCO HAMtLTON PLANT 
NEW MIAMI, BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

INTERMEDIATE CALCUUTIONS SHEET 

SIntumA SkalumB StrakimC SVatum A SitakimA SIrakimA StrakanA Tdd Air4ilad Walar-fiOad Floor-
Smvca- Mi cat aoi aMackva aai •ot ioi ThicknaMof poroiilym pofoaiyin poroakyin waO 
buiMInt lit Mai air-«M akr-NM lolaliuid Mriniic rilakva m aBaekva vapor eapiOary capBary eapBaiy capBary aaam 

duaHm. •ipirMin, pafoaiy. paraaikf. potoaHy, iaiurakoa. paimaataility. xaaa. zona. zona. zona. 

t LT e.* e.' e." Si. k. K U. Au 0.C e,« x»-» 
iMel (em) I; (cm'/em^) (emVcm') (cm^/cm') (cm') (cm') (cm') (cm) (cm'/cm') (cm'/cm') (cm'/cm') (cm) 

1 >.oii«oo 1 3M.44 1 1 0.2W 1 0.244 1 0.321 1 0.204 1 1.4tE4)B i 1 0.044 1 1 1.2SE-0S 1 17.05 1 0.376 1 0.122 1 1 0.213 1 1 4.000 

Anaef Skahim SMum Sbakan CapBary Total 
•ndoMB Cnck- Oack EnlhNpya( Hanryctanv Hanryilaw Vapor A B C zona ovaral 

•pace kMoW dapNi vapoiizaVon al oonslanlal contlani al Mtcocilyal affadiva aMackva aflackva affackve aMackva OOrUfion 
halow araa balow ava. groundwalar ava. grouiKhvalar ava. ioi dUhaioH dlNution dWiniaa dWuaion dMuiion palh 

nM, raBa, rate. orada. lamparakira. lamparalura, lamparalura. coaOidanl, GoaOklanl. ooaOidanl, coaMldanI, coalkdanl. langlh. 

A. 1 2„-. AK IS HIS His MIS D**» 0-s D-c D-„ D-i Lv 
(cm') (uniiaM) (am) IcaVmol) (atawnVmel) (uniaM) (g(em-a) 1 (cm'/t) (em'/t) (em'/a) (cm'/a) (cm) 

2tO 1 12.i2« 1 S.13E-03 1 2.21E-01 i 1 1.76E4>4 1 1 3.37E-03 1 2.01E-03 1 I.OiE-02 1 4.10E^ 1 1 2.30E^ 1 1 335.44 

Exponanlaf Inlinila 
Avaraga Crack aquivaleia lourca Infinila 

CsnwMiion Souo* vapor eMackva ioundakon indoor aouroa Uni 
pNtl viper Crack low rata dWuaion Araa of Pedal aHatuialkm Udg. liak Rataranca 

iMilh, oonc., nam. MotaWo., coMidanl, crack. numbar. coaffidanl. cone.. iador. oonc.. 

ftnek 
Do-s 

Ac«. axp(Paf) a CsOMHI URF RfC 

(cm) (liU/m') (cm) (cmVa) (cm^/a) (cm') (uikOaM) iumtU) (uo(m') (..0/m')-' (miKm') 

I 2BB I t.mMa I a.W I ».S3E«B1 I 3.37E-0a I 4.(WE*02 I 1,«SE*aM I AJSE-IM I 4.1BE-<I1 I NA I A.flE^oT 

J:WMLS«vio*tf>r<^ FIM«\AKSIMI (la* R«n«(« POQ)\HMMk>n, Ohio\HHRA\JEMVQfoiiniN«lw\SotiltM IAOC 13\MW-30S\lso|)ropylbenzmM_QW-ADV-Feb04.)M 1W21/20M 



Appendix G 





ENSR 

Appendix G 
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